The Geographic Distribution of Pedestrian Safety Projects In New York City: What Social Equity Implications? by Lu, Jimmy
THE GEOGRAPHIC DISTRIBUTION OF PEDESTRIAN SAFETY PROJECTS 
IN NEW YORK CITY: WHAT SOCIAL EQUITY IMPLICATIONS?
A Thesis Presented to the Faculty of Architecture and Planning
Columbia University Graduate School of Architecture, Planning, and Preservation
In Partial Fulfillment of the Requirements for the Degree of Master of Science in Urban Planning
JIMMY LU, MAY 2013
2
3ABSTR AC T
 This thesis examines whether the geographic distribution of pedestrian safety projects that 
the New York City Department of Transportation (NYC DOT) has planned and implemented since 
2008 is equitable. The research builds on observations that low-income and minority populations 
are overrepresented among pedestrian crash victims and on the fact that areas where such groups 
live are more prone to crashes. It also adopts the standpoint that pedestrian safety projects can 
and should reduce such disparities. Consequently, it asks whether roadways in community districts 
(CDs) in the New York City Inner Ring with higher proportions of low-income, minority, and car-less 
populations have higher or lower shares of pedestrian safety elements. Borrowing part of Rodgers 
et al.’s methodology, it uses correlation and regression analyses to measure the relations between 
different social equity indicators with an index based on the densities of pedestrian safety projects. 
It found that CDs where such populations were more important also had higher densities of pedes-
trian safety projects, in other words that the geographic distribution of pedestrian safety projects is 
equitable. Such results should however be interpreted with caution due to the small sample size and 
the resulting statistically insignificant results. This study recommends that transportation agencies 
further reduce socioeconomic disparities in pedestrian crashes and explicitly define the social eq-
uity criteria that factor into their planning decisions and monitor their achievements in addressing 
social equity.
Thesis Advisor: David King
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9CHAPTER 1:  INTRODUC TION
 This thesis examines the geographic distribution of pedestrian safety projects that the New 
York City Department of Transportation (NYC DOT) has implemented since 2008 in light of potential 
social equity implications. More precisely, it looks at variations in the socio-economic characteris-
tics of different community districts (CDs) in the New York City Inner Ring according to the share of 
such projects in these districts’ respective roadway surface area. It is the hope that the implications 
of the findings of this thesis can add to the discussion on social equity in transportation planning 
and apply this discussion to the growing sub-fields of active transportation and pedestrian safety in 
which the literature remains modest in the United States. Its ultimate goal would be to contribute 
to the improvement of pedestrian safety in the United States and more particularly in New York City, 
as well as to narrow the social discrepancies in pedestrian fatalities and injuries in favor of the city’s 
most socioeconomically vulnerable residents.
 The topic that this thesis seeks to put forward in discussions around pedestrian safety proj-
ects and active transportation is that of social equity, more particularly in light of their geographic 
distribution. This concern stems from observations of transportation externalities falling dispropor-
tionately on neighborhoods inhabited by groups more likely to be politically marginalized such as 
low-income populations and racial minorities (Bullard, 2003). These groups are also overrepresented 
among pedestrian crash victims (Ernst, 2011). Because low-income and minority areas have higher 
pedestrian crash rates (Chen et al., 2011), city agencies that seek to improve pedestrian safety equity 
should then look for solutions to make streets safer in areas where they live in particular, or at the 
very least act so that they are not made worse off by disparities in pedestrian safety. This thesis seeks 
to answer the question of whether the areas whose populations need these improvements the most 
benefit from them to a larger or lesser degree than those with less pressing needs. It seeks to raise a 
similar question regarding the role of the local planning and decision-making process in determin-
ing the geography of pedestrian safety projects.
 These concerns thus lead to the question of whether areas with higher concentrations of low 
income and minority populations receive their “fair share” of pedestrian safety projects compared 
to other areas. For example, do streets in a low-income community district have a higher or lower 
share of pedestrian safety projects than a high-income district? Adopting the standpoint that public 
authorities should strive for a socially equitable distribution of transportation investments in pedes-
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trian safety, this thesis thus also seeks to make equity a more central concern in the assessment of 
the geographic and social distribution of pedestrian safety projects. This is particularly important 
due to the relatively sparse literature that currently exists on transportation equity and environmen-
tal justice in the area of active transportation planning.
RESEARCH QUESTION
 This thesis adopts the standpoint that the planning and distribution of pedestrian safety 
projects should aim at social equity objectives, whereby one of their goals should be to reduce 
socioeconomic disparities in terms of pedestrian safety. This required an understanding of the rela-
tionship between the decision-making process that constitutes the act of planning for pedestrian 
safety improvements projects, the socioeconomic status of neighborhoods in New York City, and 
the outcomes in terms of the geographic distribution of such projects. In summary, the main ques-
tion that this thesis asks is whether the geographic distribution of pedestrian safety projects is so-
cially equitable. Equity, in this research, is understood as a distribution that favors areas and groups 
most affected by pedestrian crashes and in highest need for such projects. The research uses New 
York City as a case study and answers this question in three steps:
 First, what are the socioeconomic and demographic variations between the community dis-
tricts that form the City’s Inner Ring? The main characteristics examined at the level of CDs in this 
research are: average income, percentage of population living below poverty, percentage of racial 
minorities, percentage of transit commuters, and percentage of households with no access to a ve-
hicle. The research uses these variables as social equity indicators.   
 Second, how do such socioeconomic variations correlate with variations in the geographic 
distribution of the pedestrian safety projects completed since 2008? This study focuses on the pe-
destrian safety features that involve physical roadway redesign and street geometry changes such 
as: curb extensions, pedestrian safety islands or refuges, pedestrian plazas, medians, and raised 
speed reducers. 
 Third, how does the planning process stemming from NYC DOT’s methodology affect their 
geographic and socioeconomic distribution? Are potential social inequities unintentionally built 
into the process of planning for such projects, or is the process equitable according to the “worst 




 The main purpose of this thesis is to assess whether the geographic distribution of pedes-
trian safety projects is socially equitable or not, and how the process of planning for these projects 
help explain the observed results. The purpose and subject of this research thus limits the scope of 
this thesis in several aspects. 
 This study only considers the transportation projects that entailed physical alterations to 
the design and geometry of existing streets, and whose purpose is to improve pedestrian safety by 
reducing pedestrian crashes with motor vehicles. Other interventions that affect pedestrian travel 
such as speed limits or changes in traffic signal timing and sequencing can also improve pedestrian 
safety, but do not involve roadway redesign or street geometry changes in themselves (NYC DOT, 
2009). Those interventions are not examined in this thesis. Restricting pedestrian safety design fea-
tures is intended to limit the potential vagueness of the terms “street redesign,” “pedestrian safety 
improvements,” and “walkability.” Those undertaken prior to 2008 are also excluded to ensure conti-
nuity in NYC DOT’s planning methodology, as explained in more detail in Chapter 3.
 The role of this thesis is not to assess NYC DOT’s overall transportation policies the impact or 
performance of these design features in reducing pedestrian crashes. Evaluating the success of NYC 
DOT’s policies and design standards to decrease pedestrian injuries, although an indispensable task, 





 It is well documented that roadway design is a major determinant of crash rates and pedes-
trian safety. There is also increasing evidence that roadways designs that integrate concepts such 
as traffic calming and “complete streets” generally improve pedestrian safety. The increasing use of 
such practices in NYC DOT’s projects since 2007 reflects a shift in transportation planning from a 
paradigm that prioritizes the mobility of motorized vehicle towards one that puts more emphasis 
on multimodality and active transportation, of which pedestrian safety is a key aspect. To deter-
mine the geography of pedestrian safety projects, NYC DOT’s uses a methodology based on the 
frequency and severity of crashes for each location. The implementation of transportation projects 
also depends on the recommendations of the community boards in the context of public meetings. 
Variations in built environments and roadway design act as mediators between pedestrian crashes 
and socioeconomic characteristics of crash victims in such a way that low-income and minority pop-
ulations are more affected as they live and travel in more crash-prone areas. Because transportation 
planning plays a determining role in the distribution of crashes and the reduction of the latter via 
pedestrian safety projects, it must address pedestrian safety as an environmental justice issue by 
ensuring that the process and impacts of pedestrian safety projects are equitable. 
PEDESTRIAN SAFETY AND TRAFFIC CALMING DESIGN 
STRATEGIES
 The likelihood and severity of roadway injuries and fatalities are positively associated with 
vehicle speed, and pedestrians are more likely to die from crashes than vehicle occupants. An imme-
diate consequence is that the conventional high design speed is particularly detrimental to pedes-
trian safety (NACTO, 2012). Conversely, a combination of various interventions on roadway access 
management, street geometry and design, traffic calming devices, and traffic rules that decrease 
vehicle volumes and/ or speed can improve pedestrian safety (Litman, 1999). Planners and engi-
neers are increasingly adopting the proactive design paradigm, an approach that uses street design 
elements to compel motorists to travel at lower speeds, thereby favoring narrower streets and lanes 
that effectively reduce design speeds (NACTO, 2012). There are numerous reasons for reducing traf-
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fic injuries and fatalities. For instance NYC DOT, whose goal is to reduce traffic fatalities by 50 percent 
by 2030, describes pedestrian crashes in terms of high costs in public health, economics, equity, 
sustainability, and quality of life estimating their annual cost to New Yorkers at $1.38 billion (NYC 
DOT, 2010c). Conversely, traffic calming and other pedestrian safety strategies represent not only 
means to improve safety for all road users, but also opportunities to increase the comfort and con-
venience of non-motorized travels, reduce automobile travels, decrease noise and pollution levels, 
enhance streetscapes, improve neighborhood interactions, prevent crime, increase property values, 
and reduce suburban sprawl (Litman, 1999). For example, New York City’s Active Design Guidelines 
demonstrates the city’s use of traffic-calming devices such as pedestrian crossing enhancements as 
a multi-purpose strategy that combines safety, public health, and environmental objectives via the 
promotion of active transportation (City of New York, 2010). In addition, traffic calming can have 
beneficial vertical equity impacts given the fact that minorities and lower income groups tend to 
walk, bicycle, and use public transportation more than the average population (Litman, 1999). 
 Most studies that have measured the effectiveness of various traffic safety interventions have 
found that reducing traffic volumes and speeds diminishes the frequency and severity of crashes, and 
that wide streets have higher crash rates than narrow ones (Litman, 1999). Ewing and Dumbaugh’s 
literature review on the relationship between the built environment and traffic safety also documents 
the effectiveness of traffic calming and pedestrian counter-measures such as raised medians and 
pedestrian safety islands in decreasing pedestrian crashes in dense urban areas (Ewing & Dumbaugh, 
2009). In another study, Chen et al. attributed New York City’s decline in overall number of crashes 
and favorable traffic safety ranking in comparison to peer American cities to the various traffic safety 
countermeasures installed in the last twenty years. The countermeasures studied have been mostly 
successful in improving traffic through benefits such as reducing conflicts between road users, alert-
ing drivers, reducing speed, and changing exposure (Chen et al., 2012; figures 2.1 and 2.2). Features 
such as curb extensions, pedestrian safety islands, and raised medians have the benefits of shorten-
ing pedestrian crossing times and distances, improving pedestrian visibility, making crosswalks more 
apparent to drivers, and calming traffic by narrowing roadways (NYC DOT, 2009b). A 2010 follow-up 
study on the Green Light for Midtown project seems to concur with the benefits of traffic calming and 
pedestrian safety countermeasures in New York City. The project, implemented by NYC DOT along 
the Midtown section of Broadway, involved the closure of Broadway at major intersections and its 
narrowing elsewhere, along with the addition of a protected bicycle lane, pedestrian safety islands, 
curb extensions, as well as streetscape amenities in the newly pedestrianized areas. The study reveals 
a 35 percent decrease in pedestrian crashes and a 63 percent decrease in injuries to motorists and 
passengers in the study area after the completion of the project (NYC DOT, 2010a). 




Figure 2.1: Traffic Safety Framework
Adapted from: Chen et al., 2012.
Figure 2.2: Safety Countermeasures of Different Strategies
Adapted from: Chen et al., 2012.


























A PLANNING PARADIGM SHIFT IN FAVOR OF ACTIVE 
TRANSPORTATION
 Post-war American planning policies have been characterized by a car-first transportation 
paradigm, a relative disinvestment in public transportation and non-motorized modes, as well as 
land use patterns that have been mostly detrimental to pedestrian accessibility and safety. In com-
parison to other industrialized nations, the United States has a much lower walking mode share and 
higher pedestrian fatality and injury rates. American cities have also lagged behind their European 
peers in promoting walking as an indispensable component of sustainable mobility along with bicy-
cling and public transportation (Pucher & Dijkstra, 2000). In response, advocates for non-motorized 
and active transportation have framed arguments in favor of designing more pedestrian-friendly 
urban spaces in terms of environmental, equity, health, safety, and transportation benefits. For in-
stance, promoting more walking can be associated with obesity prevention, traffic safety enhance-
ment, congestion reduction, and more sustainable land uses (Sam Schwartz Engineering & America 
Walks, 2012). Scholars in public health and transportation have also studied the potential of traffic 
calming measures and pedestrian accessibility improvements to improve the safety of all road users 
(Litman, 2012a). Others emphasize on the necessary social and economic functions performed by 
sidewalks as spaces of everyday life and as leisure destinations, in addition to their role as transpor-
tation infrastructures (Ehrenfeucht & Loukaitou-Sideris, 2010). 
 The renewed interest in active transportation and its increasing integration into transporta-
tion planning policies is visible in the emergence of quantitative methods to measure pedestrian 
accessibility such as Walk Score (Walk Score) and the Irvine-Minnesota Inventory (Boarnet et al.). 
Municipal official policies also increasingly display such a shift in their approaches to transportation 
and street design. The National Association of City Transportation Officials’ (NACTO) Urban Street 
Design Guide, for instance, stresses the role of urban streets not only as arterials for traffic but also 
as public spaces, and recommends using a balance between safety, movement, and place-making 
as the driving parameters of street design (NACTO, 2012). 
 It is commonly understood that New York City has recently undergone such a shift in its 
street design approach. In terms of land use and transportation patterns, New York City stands out 
as an exception in the United States due to its exceptionally high residential density and walking 
and public transportation mode share, as well as its low car ownership rate when compared to other 
American cities (Tomer, 2011). Although its pedestrian and traffic fatality rates are among the lowest 
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in the country and have been both steadily declining since the early 1990s (NYC DOT, 2010c), the 
city’s practices regarding roadway design were until recently dominated by a car-first approach. 
The appointment of Janette Sadik-Khan as Transportation Commissioner in 2007 is understood as 
the turning point in the shift in the agency’s practices towards a more active promotion of walking, 
as well as a logical choice in light of mayor Michael Bloomberg’s sustainable development agen-
da (Applebaum et al., 2011). The same year, the Bloomberg administration had released PlaNYC, 
an inter-agency plan to improve sustainability in areas from transportation to air quality and cli-
mate change (City of New York, 2007). The 2011 update of the plan describes enhancing “pedestrian 
access and safety” as “a building block of a sustainable transportation system” (City of New York, 
2011). In consistency with PlaNYC, the Department of Transportation’s street design policies seek to 
achieve the goals of:
•	 Prioritizing safety for all street users, particularly the modes most vulnerable to traffic injuries 
(pedestrians and cyclists);
•	 Prioritizing walking, bicycling, and transit through dedicated facilities and street design at criti-
cal points of the network; and 
•	 Designing streets to encourage physical activity by making non-motorize modes more attrac-
tive and convenient (NYC DOT, 2009).
PLANNING FOR PEDESTRIAN SAFETY PROJECTS: NYC DOT’S 
METHODOLOGY
 In New York City, pedestrians account for over half of the city’s traffic fatalities, one third of 
traffic severe injuries, and are ten times more likely to be killed in a crash than a motor vehicle oc-
cupant. New York City has sought to improve pedestrian safety by decreasing injuries and fatalities 
from crashes with vehicles through a number of policies and programs. NYC DOT’s 2010 Pedestrian 
Safety Study & Action Plan describes the agency’s methodology for collecting pedestrian crash data 
on which it bases itself to determine its pedestrian safety policies. The study identifies the caus-
es, common factors, and geographic distribution of the pedestrian crashes that occurred between 
2005 and 2009 in the city (NYC DOT, 2010c). 
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 The findings of the study set the general framework for the actions that NYC DOT must take 
to improve pedestrian safety. Such actions combine engineering, enforcement, and education inter-
ventions to reduce pedestrian fatality and injury rates. In particular, they have informed NYC DOT’s 
methodology for identifying, prioritizing, and evaluating pedestrian safety projects. This method-
ology consists in ranking corridors and intersections according to their crash frequencies, which 
NYC DOT then uses to create a dataset of the most dangerous corridors and intersections to select 
for intensive safety redesigns on a minimum of 60 miles per year (NYC DOT, 2010c). 2008 and 2011 
amendments to the administrative code of the City of New York, in the form of Local Laws 11 and 12 
respectively, require NYC DOT to identify annually the twenty highest pedestrian crash locations for 
priority interventions in pedestrian safety. Of the top twenty crash locations identified for the year 
of 2008, six were in Manhattan, six in Brooklyn, four in Queens, three in the Bronx, and one in Staten 
Island (NYC DOT, 2011a). Since 2008, NYC DOT also investigates any location that has experienced 
five or more pedestrian or bicycle crashes over the course of the previous year. These initiatives add 
to the effort since 1996 to install speed reducers to curb speeding and decrease vehicle speeds in 
residential streets throughout the city (NYC DOT, 2010c). 
 The 2012 report Measuring the Streets outlines the main goals, strategies, and metrics that 
the agency uses to track the performance of its street redesign projects (NYC DOT, 2012a). The main 
metrics employed for the strategy of designing safer streets, for instance, consist in crashes and inju-
ries for all categories of road users as well as the volumes of the respective users. The report includes 
a list of the key safety design treatments used in New York City, which are described in more details 
in the 2009 Street Design Manual (NYC DOT, 2009b). Social equity, however, does not appear explic-
itly in any NYC DOT’s lists of evaluation criteria. Despite taking note that areas with high percentages 
of black and Hispanic residents had higher likelihood of pedestrian KSI crashes, the Pedestrian Safe-
ty Study & Action Plan does not explicitly report using any socioeconomic indicators in determining 
the location or the nature of pedestrian safety interventions (NYC DOT, 2010c). In contrast, the Chi-
cago Department of Transportation’s 2012 Pedestrian Plan incorporates indicators such as an area’s 
income level, percentage of population walking or using transit to work, and automobile ownership 
rate in its methodology to identify high priority areas for future pedestrian programs (CDOT, 2012). 
 In addition to the methodology used to improve the general pedestrian safety, NYC DOT 
runs particular programs that target specific populations and users through engineering. Launched 
in 2004, Safe Routes to Schools focuses on pedestrian safety improvements around schools with 
high crash rates with improvements such as speed reducers, pedestrian safety islands, and raised 
medians. Safe Routes to Transit, started in 2007, intends to make access to bus stops and subway 
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stations safer and more convenient. Under the Safe Streets for Seniors program, the agency con-
ducts street redesign projects that include features such as curb extensions, median extensions, and 
pedestrian ramps to improve pedestrian safety and mobility in neighborhoods with high densities 
of elderly pedestrian crashes (NYC DOT, 2010c). Finally, local communities can request to join the 
Neighborhood Slow Zone program, an area-wide approach to improve pedestrian safety by reduc-
ing maximum vehicle speeds to 20 miles per hour and adding traffic calming measures in an entire 
designated area (NYC DOT, 2013c).
COMMUNITY PARTICIPATION IN PEDESTRIAN SAFETY PROJECTS
 Because NYC DOT pedestrian and other transportation projects are usually presented to the 
public during community board public meetings, community boards (CBs) represent the main in-
stitutions through which NYC DOT and communities interact directly in the transportation and land 
use planning process. These meetings stem from the CBs’ roles within their corresponding commu-
nity district of transmitting information between city agencies and their constituents, assisting in 
the planning of capital projects, evaluating the needs and quality of services provided by city agen-
cies, and submitting recommendations on the allocation and use of fund (City of New York, 2010). 
During the meetings, CB members have the opportunity to review and vote in support or opposi-
tion of a project. CBs are only given an advisory role and as such do not have final decision-making 
authority (Bass & Potter, 2003); also, NYC DOT does not have any legal obligations to meet with CBs. 
In recent years, however, NYC DOT’s practice has been to consult with CBs for transportation project 
proposals and to follows CB members’ recommendations on whether or not to move forward with a 
given project (Applebaum et al., 2011). 
 Pedestrian safety projects may also result from a request from individual community mem-
bers or organizations such as business improvement districts (BIDs). As an illustration, an interview 
with John Dew, Chair of Brooklyn Community Board 2, enabled the author to learn about the com-
munity-initiated Park Avenue Pedestrian Safety Plan, a proposal led by the Myrtle Avenue Brooklyn 
Partnership (Myrtle Avenue Brooklyn Partnership & Architecture for Humanity New York, 2012). The 
process included charrettes in which community members were invited to submit their proposals 
to improve pedestrian safety conditions under the Brooklyn-Queens Expressway along Park Avenue 
as well as meetings between the Partnership, Brooklyn Community Board 2, and NYC DOT, who has 
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endorsed the project (Dew, 2013). Another example resides in NYC DOT’s pedestrian plaza program, 
whereby not-for-profit organizations can apply for the conversion of underutilized road space areas 
into public spaces (NYC DOT, 2013c) As an illustration, at least two plazas emerged from such private 
initiatives in Brooklyn CD 2 (Dew, 2013).
GEOGRAPHIC AND SOCIOECONOMIC DISTRIBUTION IN 
PEDESTRIAN CRASHES
 
 Statistics on pedestrian injuries and fatalities compiled on the national level indicate a num-
ber of socioeconomic disparities in pedestrian safety. A study released by Transportation for America 
indicates that groups with limited mobility and fewer transportation options such as low-income in-
dividuals, minorities, children, and the elderly are overrepresented among pedestrian deaths in the 
United States (Ernst, 2011). Low-income individuals are less likely to own a vehicle due to economic 
constraints and therefore more dependent on walking, bicycling, and public transportation (Tomer, 
2011). African Americans and Hispanics, who drive less and walk more compared to non-Hispanic 
whites, also have higher pedestrian fatality rates than the latter_ 2.39, 1.97, and 1.38 per 100,000, 
respectively. These rates are even higher for Hispanic and African American seniors and children 
(Ernst, 2011). As an illustration, a 2012 report released by Transportation Alternatives focusing on 
the east side of Manhattan revealed that children in community districts 3 and 11, both low-income 
areas with high proportions of minority populations, were overrepresented among pedestrian crash 
victims of their respective community districts. In comparison, children in wealthier community dis-
tricts 6 and 8 were less likely to be injured or killed as pedestrians, even after accounting for these 
areas’ lower percentage of children population (Transportation Alternatives, 2012a). 
 Between 1995 and 2009, New York City experienced 152, 290 vehicle crashes with pedestri-
ans (Transportation Alternatives, 2011), and results for fiscal year 2012 indicated a total of 176, 482 
overall traffic crashes, as well as 176 pedestrian and bicyclist fatalities citywide (City of New York, 
2012a). In 2010, the Department of Transportation released the Pedestrian Safety Study and Action 
Plan, an analysis of over 7,000 pedestrian crashes recorded between 2005 and 2009. Findings from 
NYC DOT’s Pedestrian Study reveal a number of inequalities in the distribution of pedestrian crashes 
between different groups. For example, areas with higher shares of Black and Hispanic residents are 
more exposed to pedestrian KSI (killed or seriously injured) crashes; Asian Americans over 65 have 
almost twice the average fatality rate for seniors; areas with higher proportions of residents with 
lower educational attainments have higher levels of pedestrian crashes; and foreign-born residents 
are more exposed to pedestrian fatalities (NYC DOT, 2010c). A 2011 study conducted by Chen et al. 
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also finds association between census tracts with pedestrian crash rates and their daytime popula-
tion density, their share of residents in poverty, and their percentage of immigrants. Associations 
between the status of minority and/or immigrant and pedestrian crashes have been explained by 
their lower socioeconomic status (SES), their greater likelihood to live in economically deprived ar-
eas, and their higher reliance on transit and non-motorized modes of transportation. However, the 
statistics compiled by Chen et al. suggest that minorities and immigrants remain more vulnerable 
to traffic injuries and fatalities even after controlling for factors such as socioeconomic status (Chen 
et al., 2011). Overall, these results seem to indicate that it is the geographic concentration of these 
groups in urban environments more dangerous to pedestrians, not simply their supposedly more 
risk-prone behaviors, which explain disparities in pedestrian safety (figure 2.3). 
Figure 2.3: Traffic Safety Framework
Adapted from: Ewing & Dumbaugh, 2009. 
THE DISTRIBUTION OF PEDESTRIAN CRASHES AS AN 
ENVIRONMENTAL JUSTICE ISSUE
 Socioeconomic disparities in pedestrian injuries and fatalities make the geographic distribu-
tion of pedestrian-friendly road infrastructures a potential social equity and environmental justice 
question. The idea of environmental justice corresponds to the observation that public health and 
environmental hazards are not randomly distributed across territories and populations. This lens 
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has been used, for instance, to examine the link between physical activity and obesity rates on one 
hand and neighborhood physical characteristics such as access to parks on the other (Cutts et al., 
2009; Neckerman et al., 2009). In an article that calls for a closer examination of the consequences of 
transport decision-making in the United Kingdom in terms of social equity, Jones and Lucas argue: 
“accidents are not distributed randomly across the population, [but instead] connected with dis-
advantages at individual [and] neighborhood […] levels” (Jones & Lucas, 2012; figure 2.4). In North 
America, these concerns were echoed in findings that there were more injured pedestrians at inter-
sections in the poorest than the richest areas of the Island of Montreal due to these area’s higher traf-
fic volumes, larger share of transit-dependent populations in low-income neighborhoods, as well as 
the higher proportion of large roads in such areas (Morency et al. 2012). Another study also found 
that areas in northern New Jersey with higher concentrations of minority and low-income popula-
tions experience higher pedestrian crash rates (Kravetz & Noland, 2012). This seems to illustrate the 
fact that certain groups, especially the low-income and minorities bear a disproportionate burden 
of exposure to environmental problems (Lopez, 2011), including negative externalities associated 
with transportation projects (US DOT, 2011). The environmental conditions in which such groups 
live, then, would be a key mediator between health and race or socioeconomic status.
Figure 2.4: Proposed Explicit Conceptualization of Transport Impacts
Adapted from: Jones & Lucas, 2012. 
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 Two idea closely related to environmental justice are those of transportation justice and 
transportation equity. Transportation justice advocates are concerned that transportation improve-
ments and externalities do not benefit or affect communities equally. Many low-income households 
are unable to afford a private vehicle and thus depend on mass transit and non-motorized forms 
of transportation for their mobility, yet highways have received the overwhelming bulk of public 
funding for transportation since the mid-twentieth century (Bullard, 2003). Transportation equity is 
concerned with the distribution of benefit and costs of transportation decisions and projects, and 
whether that distribution is equitable. Transportation equity can be both horizontal and vertical; 
those concerned with horizontal equity would favor transportation policies that treat all individ-
uals and groups in an egalitarian fashion, in other words the principle of egalitarian allocation. In 
contrast, defenders of vertical equity insist that transportation impacts are distributed at the dis-
favor of disadvantaged groups such as minorities and low-income individuals, and that transpor-
tation policies would be equitable if they favor such groups to compensate for overall inequalities 
or at the very least ensure that they are not made worse off, which corresponds to the “worst needs 
first” principle. Vertical transportation equity therefore expands the general concept of social equity 
and environmental justice into the area of transportation (Litman, 2012b; Forkenbrock & Weisbrod, 
2001). Another dimension of equity resides in the distinction between analyzing equity in terms of 
impacts and results or in terms of procedures, which would imply an assessment of the equity of 
the planning process itself. This is tied to the concern of whether this planning process is inclusive, 
representative, and transparent.
PEDESTRIAN SAFETY PLANNING: A SOCIAL EQUITY ISSUE?
 Transportation justice and social equity debates emerge in debates on what would consti-
tute an “equitable” distribution of pedestrian-friendly measures. Kravetz & Noland, for example, ar-
gue that because they observed higher rates of pedestrian injuries in areas with higher proportions 
of minority and low-income populations, the geographic distribution of pedestrian-friendly road 
infrastructures constitutes an environmental justice issue (Kravetz & Noland, 2012). A study by Jones 
et al., in contrast, compared the distribution of traffic calming features in two British cities and ob-
served that more economically deprived areas had a higher number of traffic calming features per 
100,000 population, which translated into a reduction in relative inequalities in child pedestrian 
injury rates (Jones et al., 2005). It was also found that a higher proportion of traffic-calmed road seg-
ments were found in deprived areas in the United Kingdom when population density was taken into 
account (Rodgers et al., 2010). Steinbach et al., specifically, claims that although pedestrians have 
higher risk of traffic injuries in deprived areas in London, the same areas have also been targeted 
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for 20 mph zones (Steinbach et al., 2010). The comparison between these different studies therefore 
points to the importance of pedestrian safety policies in affecting socioeconomic disparities in pe-
destrian safety via the geographic distribution of pedestrian safety projects.
 The themes of transportation justice and social equity also arise in cases where the planning 
process results in geographic disparities in transportation investments that correlate with socioeco-
nomic inequalities. Grant et al. tried to explain geographic disparities in pedestrian safety and traffic 
calming improvements in Ottawa, Canada by looking at the role of neighborhood social capital. 
Social capital, as defined by sociologist Pierre Bourdieu, can be conceived in this example as the 
set of actual or potential resources that a community as a network of more or less institutionalized 
relationships can draw upon to pursue a variety of goals to the benefit of its members or the neigh-
borhood as a whole. Social capital is maintained through participation in voluntary associations and 
political involvement, whereby residents can organize to collectively address neighborhood issues 
to potentially improve their quality of life. In turn, a neighborhood’s social capital itself is often a 
factor of its residents’ socioeconomic characteristics (Carpiano, 2006; Portes, 1998). 
 Grant et al.’s study on inter-neighborhood inequities in physical pedestrian conditions illus-
trates the relationship between neighborhood social capital, political participation, and tangible 
quality of life outcomes. The study determined that lower socioeconomic status neighborhoods 
faced greater challenges in the socio-political process of negotiating for and obtaining pedestri-
an safety improvements. Causes include the smaller size of their neighborhood associations, their 
greater physical and social distance from their elected representatives, their greater difficulty in ac-
cessing relevant information such as municipal procedures and standards, as well as their modest 
financial resources. Consequently, smaller neighborhood social capital results in poorer walking en-
vironments for seniors in lower socioeconomic status neighborhoods, despite their greater depen-
dency on walking and vulnerability as pedestrians (Grant et al. 2010). The United States Department 
of Transportation indeed recognizes that low-income and minority communities may face addition-
al barriers that prevent them from participating equally in the planning process. Such obstacles 
include: distrust of government, language and literacy barriers, and more difficult access to informa-
tion regarding the decision-making and process (US DOT, 2011). 
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STUDY IMPLICATIONS AND CONCLUSION
 Pedestrian safety projects are necessary to reduce pedestrian crashes, however the pro-
cess and outcomes of planning for such projects has important social equity implications in that it 
should aim at reducing current socioeconomic disparities in terms of pedestrian crashes. It is thus 
legitimate to examine the geographic of pedestrian safety projects in New York City according to 
socioeconomic characteristics relevant to social equity concerns such as poverty and race. To deter-
mine whether the process and outcomes are socially equitable or not, an examination of potential 
variations in these key characteristics for each given area according to the geographic distribution 
of pedestrian safety projects is needed. This, in turn, requires an understanding of the process of 
planning for pedestrian safety projects to explain the geographic and social distribution of such 
projects in New York City. 




The New York City Inner Ring
 The New York City Inner Ring is comprised of the medium- to high-density and transit-rich 
portions of southern Bronx, northern Brooklyn, northern Manhattan, and western Queens. NYC 
DCP’s official Inner Ring boundaries correspond to those of 59 zip code areas (Map 3.1). This area 
approximates the area formed by the following 27 community districts (CDs), which constitute the 
area understood as the Inner Ring for the purpose of this study. One reason is that CDs are politically 
organized in the form of community boards (CBs), which are the most basic entities that review NYC 
DOT projects that affect their jurisdiction. Another reason for basing the study’s research area on 
community districts rather than zip codes is that more census data were available at the CD level. 
The Inner Ring CDs retained for this study are the following:
•	 Bronx CDs 1 to 7;
•	 Brooklyn CDs 1 to 9, 14, and 16;
•	 Manhattan CDs 9 to 12; and
•	 Queens CDs 1 to 5.
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Map 3.1: Inner Ring Boundaries by CDs and Zip Codes
Inner Ring Boundaries by CDs and Zip Codes
2013-04-04_Inner_Ring_CDs
Inner Ring rough boundaries (CDs)
Inner Ring precise boundaries (zip codes)
±0 52.5 Miles
Sources: NYC DCP, 2013
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Pedestrian Safety Projects
 Pedestrian safety projects may consist in either physical alterations to the roadway and street 
geometry, changes in signal timing and regulations, or enforcement. This study is more interested 
in projects that improve pedestrian safety by lowering the roadway’s design speed rather than al-
terations in permitted speed or signal timing. Consequently, it only examines roadway redesign or 
reconstruction projects that involved street geometry changes to improve pedestrian safety. Pe-
destrian safety measures that do not involve any physical alterations, such as speed reductions and 
modified traffic signal timing are also excluded from the study. The features examined in this study 
is therefore restricted to the following interventions, which are hereafter referred to as “pedestrian 
safety projects:” 
Curb extensions
 Curb extensions, in most instances also 
known as “neckdowns” or “bulbouts,” are an ex-
pansion of the curb line into the roadway, most 
often at street corners. Curb extensions can im-
prove pedestrian safety by narrowing the road-
way crossing distance, making the crosswalk 
more visible to drivers, and cuing drivers into 
reducing vehicle speed (NYC DOT, 2009b). Cost: 
$10,000-20,000/ unit (Litman, 1999).
Medians
 A median is an area, often raised, that 
separates different traffic lanes or directions 
within a street for most or all of a block. Medi-
ans can improve pedestrian safety by narrowing 
roadways to reduce vehicle speed, reducing pe-
destrian crossing distance, and enabling them 
to cross a street in stages (NYC DOT, 2009b). Cost: 
$15,000-20,000 per 100 feet (Litman, 1999).
Photo from author
Source: NYC DOT, 2012b.
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Pedestrian Plazas
 A pedestrian plaza is an area designated 
for use by pedestrians. It may be located fully 
within the bed of a roadway, at the same level 
as the roadway, or raised above the level of the 
roadway. A plaza may be physically separated 
from the roadway by curbing, bollards, or other 
separators; may be treated with special mark-
ings and materials; and may contain benches, 
tables, or other facilities for pedestrian use (NYC 
DOT, 2009b). Cost: variable according to sur-
face, materials, and amenities.Photo from author
Pedestrian (safety) islands
 Pedestrian (safety) islands, also known 
as “pedestrian refuges” or “median safety is-
lands,” are a raised area at crosswalks that sep-
arates different traffic lanes or directions for a 
short section of a block. Pedestrian safety is-
lands can reduce pedestrian crossing distance, 
enable them to cross in stages, reduce vehicle 
speed by narrowing the roadway, and protect a 
bicycle lane from traffic (NYC DOT, 2009b). Cost: 
$6,000-9,000 (Litman, 1999).Source: NYC DOT, 2012b.
Raised Speed Reducers (Speed Humps and 
Speed Tables)
 Raised speed reducers are areas of the 
roadway that are raised 3 to 4 inches above the 
level of the roadway to reduce vehicle speed. 
Short raised speed reducers are known as speed 
humps, whereas those that are longer with a 
flat section in the middle are known as speed 
tables (NYC DOT, 2009b).  Cost: $2,000 (Litman, 
1999).Source: Streetsblog, 2011.
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 NYC DOT’s Street Design Manual offers more explanation on these features’ characteristics 
and application in New York City, as well as a description of other pedestrian safety street design 
features that are not examined in this study (NYC DOT, 2009b).
GEOGRAPHIC AREA OF STUDY
 This study uses community districts as its basic geographic units of analysis. Community dis-
tricts (CDs) are politically organized in the form of community boards (CBs) and are the level where-
by the process of planning between NYC DOT and local communities takes place. CBs are the most 
direct level at which members of the community participate in local planning decisions. Although 
by law NYC DOT does not need the approval of community boards, in practice it usually refrains from 
implementing projects that do not have the community boards’ support (Applebaum et al., 2011). 
 This thesis mainly compares the medium- to high-density, mixed-use, and transit-rich Inner 
Ring CDs. Such characteristics, because they generate more pedestrian activity, are potential sourc-
es of conflicts with vehicles, making the Inner Ring an appropriate pedestrian safety case study. 
Focusing on the Inner Ring also avoids the caveat of geographic centrality when comparing the 
location and concentration of both crashes and projects. Manhattan has the highest number of 
pedestrian crashes due to its density and the fact that it attracts a large proportion of commuters 
and retail activities. This is especially true for Manhattan CDs 1 to 8, known as the Manhattan Core 
(NYC DOT, 2010d; Transportation Alternatives, 2012). The concentration of pedestrian activities and 
commercial uses and resulting concentration of pedestrian crashes justifies the concentration of 
pedestrian safety project in Manhattan if based on the logic of locating pedestrian safety projects 
where crashes occur the most. Conversely, peripheral “outer ring” CDs have lower crash rates due to 
lower residential densities, fewer land use mixes, and less transit. Eliminating the Manhattan Core 
and “outer ring” CDs thus holds densities and land use distributions to more similar levels will allow 
better comparability between the levels of concentration of pedestrian projects in the remaining 
Inner Ring CDs. 
 The Inner Ring also represents an interesting geographic level to discuss potential equity 
implications. An important portion of the city’s low-income and/or minority population resides in 
the transit-accessible and mixed-use neighborhoods that characterize most of the Inner Ring. These 
areas area also more dependent on non-motorized modes of transportation due to their higher 
transit and walking mode shares and lower automobile ownership rates (NYC DCP, 2004 c, f, g, and 
h), predicting higher levels of pedestrian activities and potentially greater exposure to crashes. In 
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particular relevance to the purpose of this study, low-income and minority populations have also 
historically been overlooked in planning processes, which has often translated into higher environ-
mental justice problems in areas where such groups reside. In other words, the Inner Ring represents 
a particularly relevant area to study social equity and environmental justice issues because of its 
physical, demographic, and socioeconomic characteristics.
STUDY TIMEFRAME
 This thesis focuses on the pedestrian safety projects implemented by NYC DOT between 
January 1st, 2008 and December 31st, 2012. 2007 marks the launch of PlaNYC, the long-range in-
ter-agency plan for the sustainable development of New York City. 2007 also saw an overhaul in 
NYC DOT’s leadership through the appointment of Janette Sadik-Khan as the City’s Transportation 
Commissioner, understood as the turning point in NYC DOT’s practices from prioritizing motor vehi-
cle to an emphasis on multimodal accessibility (Crowley, 2009). The release of PlaNYC as well as the 
change in leadership of the Department of Transportation redefined a number of the City’s trans-
portation practices towards a more multimodal approach to street design in contrast to previous 
practices that prioritized motor vehicle mobility. 
 The adoption of PlaNYC as well as the nomination of Janette Sadik-Khan have greatly in-
formed the agency’s 2008 Sustainable Streets strategic plan, which strive towards achieving the 
following pedestrian-related goals: a stronger focus on pedestrian safety, the adoption of Complete 
Streets standards, the streamlining of traffic calming and capital construction projects, as well as a 
major redesign of the city’s public spaces and streetscape. The strategic plan also called for more a 
comprehensive collection, analysis, and communication of pedestrian crash locations and the sys-
tematic publishing of current and upcoming projects on the Internet (NYC DOT, 2008), making those 
collected from 2008 onward more readily available online. In addition, the 2008 strategic plan in 
turn informed the 2010 Pedestrian Safety Study and Action Plan, which defined the agency’s pedes-
trian crash data collection methodology and its pedestrian safety improvement policies based on 
crash locations, times, conditions, and victims (NYC DOT, 2010c). Furthermore, it shaped NYC DOT’s 
current street design policies, as described in the Street Design Manual (NYC DOT, 2009b). Limiting 
this study’s timeframe to projects implemented from 2008 to 2012 included thus ensures consisten-
cy in NYC DOT’s data collection and analysis methodology. 
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 The demographic and socioeconomic data used in this study are derived from the 2000 US 
census rather than that of 2010. Pedestrian projects implemented since 2008 may have had suffi-
cient time to influence residential and population distribution patterns recorded by subsequent 
survey and census responses. Indeed, some residents of low-income areas have expressed concerns 
that traffic-calming projects accompany patterns of neighborhood gentrification that displace 
low-income residents through higher rents (Applebaum et al., 2011). Measuring the effects of pe-
destrian projects on neighborhood demographics or the role of such projects as potential catalysts 
for gentrification is out of the scope of this study; however, the researcher still sought to avoid the 
possibility for such bias. Data from the 2000 census, because they are anterior to the projects stud-
ied in this research, ensures that the demographic and socioeconomic characteristics analyzed are 
by no means influenced by their construction. 
METHODS OF COLLECTION
Statistical Analysis
 To determine an index for equity, this study borrows parts of Rodgers et al.’s study’s meth-
odology, which used regression analyses to compare the length of traffic road segments between 
geographic units based on a deprivation index. The research also employs descriptive statistics to 
calculate and summarize the demographic and socioeconomic makeup of each CD. More precise 
descriptions of the Rodgers et al.’s study as well as the statistical analysis procedures used in the 
present studies can be found in the subsequent section “Methods of Analysis.”
GIS Data
 The study uses ArcGIS to map the location of pedestrian safety projects. The researcher had 
initially hoped to obtain directly GIS information containing the exact geometry and location of 
pedestrian projects from NYC DOT. As such data were not available in time, the researcher used the 
NYC DOT website’s database of projects to map the relevant pedestrian projects manually in ArcGIS.
Interviews
 The researcher conducted two interviews for background information on the process of 
planning for pedestrian safety projects. One interview with Matthew Roe, senior planning and re-
search manager at NYC DOT, helped understand NYC DOT’s methodology for determining the na-
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ture and location of safety projects (Roe, 2013). The second interview was with John Dew, Brooklyn 
CD 2 Chair, and focused more on the role of community boards in planning for pedestrian projects 
with NYC DOT and local communities (Dew, 2013).  
METHODS OF ANALYSIS
 This study uses mixed methods research that combines quantitative, spatial, and qualitative 
analyses. Quantitative and spatial analyses mainly consist in a combination of descriptive statistics 
and regression and GIS analyses. The qualitative aspect of the research relies on existing literature 
and interviews.
Quantitative and Spatial Analysis
 The quantitative aspect of the research uses descriptive statistics as well as correlation and 
regression analyses. The researcher calculated a “pedestrian safety index” for each Inner Ring CD 
based on one thousand times the ratio of: (a) the area of the roadway portions that either contain 
or are immediately adjacent to any pedestrian safety features retained for this study to (b) the total 
roadway surface of the same CD. Of course, the “pedestrian safety index” is used more as a conve-
nient expression of that ratio than as a comprehensive indicator of an area’s actual level of pedestri-
an safety.
 The methodology for the calculation of that index in a given CD borrows that used by Rodg-
ers et al. for their 2009 study on the equitable distribution of traffic-calming measures in the United 
Kingdom. Within each geographic unit, it measured the share of traffic-calmed roadway segments 
in the total roadway length, and then compared the distribution of traffic-calmed segments to a 
relative deprivation index based on the Townsend index score using weighted logistical regression 
(Rodgers et al., 2009: 8). Part of the methodology of this study is therefore an adaptation of Rodgers 
et al.’s own methodology to the level of the Inner Ring CDs. 
 As a first step, the study uses the ArcGIS program to geo-locate the pedestrian safety projects 
completed by NYC DOT since 2008 and published in the NYC DOT website’s database of projects 
(NYC DOT, 2013 a, b, c and d). The projects considered are those described above: curb extensions, 
medians, pedestrian safety islands, pedestrian plazas, and raised speed reducers, and raised pedes-
trian crossings.
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  The study then uses the aforementioned data to calculate, within each Inner Ring CD, the 
aggregated area of the roadway on which NYC DOT has either completed or planned the projects. 
The area of redesigned roadways will then be compared to the total roadway length/area to create 
an index of redesigned roadway length/area for each CD. This allowed the researcher to compare 
the pedestrian safety indexes of different CDs. In parallel, descriptive statistics based on census data 
provided the socioeconomic profile of each CD according to the following variables: average per-
sonal income, percentage of minorities in total population, percentage of population in poverty, 
percentage of households with no vehicle access, percentage of walking and transit commuters, 
and population density (inhabitants per square mile). These variables, in a way, serve as social equi-
ty indicators in this study as the researcher expected them to be positively related with pedestrian 
crashes, with the exception of average individual income. The researcher then conducted correlation 
and regression analyses to compare the pedestrian safety index with the various equity indicators. 
Performing the analysis described above is necessary to answer the question: do CDs with higher 
proportions of minority, poor, or transit-dependent residents have a larger or smaller proportion of 
roadway area redesigned as pedestrian safety projects?
Qualitative Analysis
 Qualitative data consist in secondary information as well as two interviews. This data is used 
as additional explanations for the quantitative analysis, in particular the context of how the plan-
ning process determined the outcome in terms of the geographic distribution of pedestrian safe-
ty projects. An interview with Matthew Roe, senior planning and research manager at NYC DOT, 
helped assess how transportation equity factors into NYC DOT’s methodology in determining the 
geography of pedestrian safety projects. Pedestrian safety planning decisions can be seen as a result 
of negotiations between NYC DOT and CBs, the approval of which DOT usually seeks before imple-
menting pedestrian safety projects. 
Independent Variables
 Rodgers et al.’s study took into account both population densities and relative deprivation 
indexes for each geographic unit of analysis. In this study, however, differences in density are sig-
nificantly reduced by limiting the study area to Inner Ring CDs. Reducing the geographic scope of 
the study to the Inner Ring eliminates the high-density areas of the Manhattan Core as well as the 
lower-density “outer ring” CDs, thus leaving the remaining CDs with more comparable residential 
densities. 
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 Also, this study seeks a basis on which to compare equity that would be a more refined than 
the deprivation index used in Rodger et al.’s nation-wide study. Because New York City and other 
large cities display more socioeconomic diversity, a general deprivation index would be insufficient 
to capture the large income disparities and racial diversity needed for a city-level analysis. Instead 
of using Townsend indexes as an independent variable, then, this study uses each CD’s proportions 
of individuals living below poverty, racial minorities, and transit-dependent populations. Because 
transportation externalities such as vehicle emissions and highway construction have historically 
been concentrated in low-income and minority neighborhoods in American cities, it is important to 
ensure that the same neighborhoods are not left behind by pedestrian safety improvements. The 
independent variables in this study are described hereafter.
 Roadway area. The total area in acres covered by public roadways per CD (GeoDecisions, 
2008). 
 Reconstructed roadway area. The surface of roadway redesigned for the explicit purpose 
of improving pedestrian safety, calculated as the aggregated area of roadway portions containing 
or immediately adjacent to a curb extension, median, pedestrian safety island, pedestrian plaza, or 
raised speed reducer. 
 Average per capita income. Lower income populations are more likely to be pedestrians 
and victims of pedestrian crashes due to higher transit dependency and lower vehicle ownership 
rates (NYC DCP, 2001). This leads to the question of whether less affluent CDs have a lower or higher 
share of roadway portions occupied or adjacent to a pedestrian safety feature.
 Percentage of population living below poverty. Individuals living below poverty, as de-
fined by the United States Census Bureau, are more likely to be pedestrians and victims of pedes-
trian crashes due to higher transit dependency and lower vehicle ownership rates (NYC DCP, 2004 
e, f, g, and h). Environmental justice advocates would be concerned that CDs with higher shares of 
populations in poverty have a lower share of roadway area occupied by pedestrian safety features. 
 Percentage of racial minorities. Defined as the percentage of residents who identify their 
race as other than non-Hispanic White projects (NYC DCP, 2004 e, f, g, and h). Minorities have histor-
ically been overrepresented among pedestrian crash victims but underrepresented in positions to 
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influence planning outcomes. This may lead planners and decision-makers to overlook the pedestri-
an safety needs of minorities. If this holds true, then, it is expected that CDs with a higher percentage 
of minority population have a lower share of roadway area occupied by pedestrian safety features. 
 Percentage of households with no access to a vehicle. Transit access and population den-
sity being equal, lower-income households have lower car ownership rates than the affluent. Al-
though the proportion of car-free households is high for all income groups across the Inner Ring, it is 
still higher for CDs with higher shares of low-income populations. As populations more dependent 
on transit and more likely to walk, non-car owners are more exposed to crashes (NYC DCP, 2003). 
 Population density. Population density is calculated by normalizing each CD’s total popu-
lation with its area in square miles. The frequency of pedestrian crashes is a function of population 
density. If NYC DOT’s methodology is to prioritize pedestrian safety in high-crash locations, then, it 
is expected that high-density CDs receive more of such interventions more than their low-density 
counterparts (NYC DCP, 2004 e, f, g, and h). 
Dependent Variable
 The ultimate topic in which this study is interested is the degree of equity in the geographic 
distribution of the pedestrian projects relevant to this study. As an abstract concept, however, eq-
uity is not in itself quantifiable and can therefore only be measured indirectly. This study thus uses, 
as a proxy for equity, a comparison of the aforementioned index of pedestrian projects with the key 
socioeconomic indicators that constitute the independent variables. The researcher does so by con-
ducting a series of correlation and regression analyses to compare the density of pedestrian safety 
projects per CD with the latter’s average per capita income, proportion of minorities, residents liv-
ing below poverty, car-free households, and population density. The results show the association 
between each of the latter and the density of pedestrian safety projects. Instances in which this 
association is negative are considered inequitable, and those in which this association is neutral or 
positive are considered equitable.
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 The dependent variable in this study is the concentration of pedestrian safety projects per 
CD. Because the share of the redesigned roadway as an absolute number is expected to be very 
low, this study will express this share as equal to 1,000 times the aforementioned ratio. This index is 
defined as:
 Pedestrian safety index. Calculated as 1,000 times the ratio of redesigned roadway surface 
to the total roadway surface. It is predicted that this index is lower in CDs that have a higher share of 
poor and minority populations.
Data Sources 
 It was initially hoped that secondary quantitative and geographic data pertaining to the pe-
destrian safety projects would be mostly obtained from NYC DOT in the form of GIS files and tables. 
As this proved to be infeasible, the researcher mapped the safety projects manually in ArcGIS. GIS 
data for the current roadway network have already been obtained from the Department of City 
Planning (NYC DCP, 2012e). Socioeconomic and demographic data are derived from the 2000 cen-
sus tables prepared by NYC DCP, as explained in the section “Study Timeframe” (NYC DCP, 2003 and 
2004). Primary data were obtained from interviews with Matthew Roe and John Dew (Roe, 2013; 
Dew, 2013).
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SUMMARY
 As of 2000 the Inner Ring community districts (CDs) concentrated over one-third (3.4 mil-
lion) of New York City’s population at an average density of 48,237 inhabitants per square mile, and 
had the highest percentage (81 percent) of residents belonging to racial minorities (i.e. other than 
non-Hispanic Whites). Despite having lower residential densities than the Manhattan Core, the Inner 
Ring had the highest percentage of workers commuting by public transportation (56 percent), as 
well as a sizable portion of pedestrian commuters (9 percent). The Inner Ring also had the highest 
percentage of residents living below the poverty line (29 percent) as well as the highest percentage 
of households with no access to a vehicle (66 percent). In addition, the Inner Ring appeared to con-
centrate the most dangerous CDs for pedestrians once the Manhattan Core CDs are excluded from 
the analysis.
 The study determined a “pedestrian safety index” based on the ratio between the surface of 
roadway portions containing or immediately adjacent to any pedestrian safety feature considered 
in this study on one hand, and the total roadway surface within a CD. Correlation analyses confirmed 
at the level of CDs the positive relations between the number of pedestrian crashes per square mile 
and the proportions of minorities, individuals living below poverty, households with no vehicle ac-
cess, transit commuters, as well as population density. These variables, as well as crashes per square 
mile, also correlate positively with the pedestrian safety index. These correlations were however 
weak, and any combination of these variables only explain little of the variations in the pedestrian 
safety index. In addition, these relations had low statistical significance. Despite these shortcomings, 
the results seem to suggest that CDs with higher proportions of minorities, low-income populations, 
car-less households, and transit commuters happen to have a larger share of pedestrian safety proj-
ects. Although these findings must be interpreted with caution, they nevertheless seem to indicate 
that the geographic distribution of such projects is socially equitable according to the criteria used 
in this study.




 The New York City Department of City Planning (NYC DCP)’s 2004 “Socioeconomic Profile 
Social Characteristics” compiles 2000 US Census socio-demographic data for each New York City CD 
(NYC DCP, 2004). The data includes 2000 Census demographic and socioeconomic characteristics of 
the residents of the city’s 59 CDs. These CDs can be grouped into the following general areas, the 
first two of which have been used as areas of analysis in a number of NYC DCP’s recent transporta-
tion studies (NYC DCP, 2010 and 2011):
•	 Manhattan Core: southern and central Manhattan (8 CDs)
•	 Inner Ring: southern Bronx, northern Brooklyn, northern Manhattan, and western Queens (27 
CDs)
•	 Outer Ring: northern and eastern Bronx, southern Brooklyn, eastern and southern Queens, and 
Staten Island (24 CDs)
 Areas excluded from this analysis are major parks as well as the two airports located within 
the city boundaries due to the absence of significant residential populations. 
Population
 As of 2000 the population of the 27 Inner Ring CDs, estimated at 3,408,842, comprised 43 
percent of the city’s population of 8 million. In comparison, slightly less than one million New York-
ers resided in the Manhattan Core, whereas the Outer Ring housed just over half of the city’s popu-
lation. 
Population Density 
 The average New York City population density per CD in 2000 was of 43,849 inhabitants per 
square mile. Densities were highest in the Manhattan Core CDs (72,933 inhabitants per square mile), 
then in the Inner Ring (48,237), and were lowest in the Outer Ring (26,830). The Inner Ring CD with 
the highest density was Bronx CD 5 (92,961 inhabitants per square mile), which places it as the fifth 
densest CD in the city. In contrast, Bronx CD 2 had the lowest population density of all Inner Ring 




 81 percent of Inner Ring identified themselves as belonging to categories other than 
“non-Hispanic White,” well above the city average of 65 percent. In contrast, the Manhattan Core as 
a whole had the lowest proportion of racial minorities, with non-Hispanic whites comprising almost 
two-thirds of its population. Brooklyn CD 16 ranked the highest in terms of the proportion of mi-
norities both citywide and among Inner Ring CDs (99 percent). The Inner Ring CD with the lowest 
proportion of minorities was Queens CD 6 (38 percent), however this proportion was still higher 
than the Manhattan Core average (maps 4.3 and 4.4). 
Commuting
 56 percent of all Inner Ring workers aged 16 and over used public transportation to com-
mute to their workplace, the highest in the city, whose average was at 53 percent. Inner Ring Man-
hattan CD 10 had the highest proportion of workers commuting by public transportation (72 per-
cent). Over half of Manhattan Core workers also commuted by public transportation. An additional 
9 percent of Inner Ring workers walked to their workplace, compared to ten percent in the entire 
city. Within the Inner Ring, Manhattan CD 9 had the highest proportion of walking commuters (19 
percent) (maps 4.5 to 4.8). 
Poverty
 29 percent of Inner Ring residents lived below the poverty line, well above the city average of 
21 percent, and the Inner Ring concentrated about half of the city’s overall population living below 
the poverty line while housing above one-third of its entire population. Bronx CD 1 had the lowest 
average per capita income of all community districts, at just $8,876 per month, as well as the highest 
proportion of residents living below the poverty line (46 percent). Brooklyn CD 6 had the highest 
average annual per capita income of the entire Inner Ring ($34,126) as well as the lowest percentage 
of residents living below the poverty line (15 percent) (maps 4.9 and 4.10).
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Access to a vehicle 
 65 percent of New York households did not own a vehicle. This proportion was highest in the 
Manhattan Core (76 percent), followed by the Inner Ring (66 percent). The Inner Ring CD with the 
highest vehicle ownership rate was Queens CD 5, where slightly more than one-third of the house-
holds (37 percent) had no access to a vehicle. Conversely, Manhattan CD 11 had the lowest vehicle 
ownership rate in the Inner Ring, with 84 percent of households having no access to a vehicle (maps 
4.11 and 4.12). 
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Map 4.5: Workers Aged 16+ Commuting by Transit (Standard Deviations)
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Map 4.6: Workers Aged 16+ Commuting by Transit (Percentages)
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Map 4.7: Workers Aged 16+ Commuting by Walking (Standard Deviations)
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Map 4.8: Workers Aged 16+ Commuting by Walking (Percentages)
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Map 4.9: Individuals Living Below the Poverty Line (Standard Deviations)
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Map 4.10: Individuals Living Below the Poverty Line (Percentages)
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Map 4.11: Households with No Access to a Vehicle (Standard Deviations)
Households with No Vehicle Available
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Map 4.12: Households with No Access to a Vehicle (Percentages)
Households with No Vehicle Available
NYC CDs
2013-01-25_Airports_&_Parcs_EXCLUDED









Sources: NYC DCP, 2013
CHAPTER 4: OBSERVATIONS
Source: NYC DCP, 2004 and 2013
55
CRASH STATISTICS
 Transportation Alternatives has compiled statistics of vehicle crashes with pedestrians that 
occurred between 1995 and 2009 per community district in New York City (Transportation Alterna-
tives, 2011). During this period 152,290 crashes were recorded citywide, which corresponds to an 
average of 10,878 per year. The study reveals large disparities between CDs in terms of pedestrian 
crash frequencies. The latter were most severe in the Manhattan Core by all accounting methods: 
the area experienced annually 186 crashes per square mile, or 25 crashes per 10,000 inhabitants. 
These numbers appear to reflect the Core’s high daytime pedestrian population generated by its 
high concentration of employments and residents. 
 Comparisons between the Inner Ring and the Outer Ring show that the Inner Ring experi-
ences more crashes both per square mile (61 versus 20 annually) and per population (14 versus 17 
per 10,000 inhabitants annually). If the Manhattan Core is excluded, the Inner Ring concentrates all 
of the most dangerous CDs in terms of crashes per inhabitants. Some explanations could be found 
in the Inner Ring’s higher population density as well as its higher proportion of non-driving com-
muters. Within the Inner Ring, Bronx CD 5 had the highest number of crashes per square mile (141 
per year), and Brooklyn CD 2 had the highest number of crashes per 10,000 inhabitants (23 per year). 
In contrast, Queens CD 1 was the safest in the Inner Ring in terms of crashes per 10,000 inhabitants, 
and Queens CD 5 had the lowest number of crashes per square mile (maps 4.13 and 4.14).
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Map 4.13: Yearly Pedestrian Crashes per Square Mile (Standard Deviations)
Inner Ring Boundaries by CDs and Zip Codes
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Map 4.14: Yearly Pedestrian Crashes per Square Mile 
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Table 4.1: Selected Socioeconomic Characteristics and Pedestrian Crash Statistics per 









































































MN 1 34,420 23,041 66.9% 11,379 33.1% 20,515 10,545 51.4% 6,244 30.4% 62,997 2,731 8.8% 15,809 11,109 70.3% 23,044 2,208 158 106 46
MN 2 93,119 69,683 74.8% 23,436 25.2% 59,471 33,231 55.9% 15,870 26.7% 60,599 9,507 10.8% 52,622 40,632 77.2% 68,787 3,311 237 175 25
MN 3 164,407 46,396 28.2% 118,011 71.8% 71,565 38,086 53.2% 20,954 29.3% 19,153 45,227 28.4% 69,644 58,584 84.1% 97,692 4,138 296 176 18
MN 4 87,479 52,721 60.3% 34,758 39.7% 53,111 28,279 53.2% 16,989 32.0% 47,376 13,188 15.3% 51,403 42,435 82.6% 49,467 3,581 256 145 29
MN 5 44,028 31,813 72.3% 12,215 27.7% 28,565 13,705 48.0% 10,403 36.4% 70,204 4,590 11.3% 25,933 21,245 81.9% 28,030 8,604 615 391 140
MN 6 136,152 103,884 76.3% 32,268 23.7% 87,216 42,818 49.1% 31,041 35.6% 65,270 10,424 7.8% 83,676 64,222 76.8% 98,079 4,543 325 233 24
MN 7 207,699 137,652 66.3% 70,047 33.7% 120,738 82,610 68.4% 14,780 12.2% 62,917 22,337 10.9% 113,057 83,743 74.1% 108,720 3,109 222 116 11
MN 8 217,063 179,355 82.6% 37,708 17.4% 133,091 83,127 62.5% 24,574 18.5% 82,500 13,974 6.5% 124,289 87,354 70.3% 109,646 4,694 335 169 15
MN 9 111,574 19,837 17.8% 91,737 82.2% 38,749 24,693 63.7% 7,199 18.6% 15,977 32,341 31.7% 39,660 31,806 80.2% 74,252 2,045 146 97 13
MN 10 107,506 2,189 2.0% 105,317 98.0% 32,291 22,943 71.7% 3,205 9.9% 13,772 38,740 36.6% 45,845 37,322 81.4% 76,701 2,386 170 122 16
MN 11 117,705 8,565 7.3% 109,140 92.7% 33,606 22,642 67.4% 5,453 16.2% 14,188 42,057 36.9% 43,252 36,189 83.7% 49,551 3,228 231 97 20
MN 12 208,433 28,242 13.6% 180,191 86.4% 71,438 44,519 62.3% 8,107 11.3% 13,928 60,775 29.8% 70,581 55,359 78.4% 74,514 3,312 237 84 11
BX 1 82,631 1,097 1.3% 81,534 98.7% 17,873 10,643 59.5% 2,553 14.3% 8,876 37,184 45.7% 27,000 22,078 81.8% 38,193 1,939 139 64 17
BX 2 46,984 582 1.2% 46,402 98.8% 10,751 6,318 58.8% 1,252 11.6% 8,898 20,629 45.0% 14,583 11,134 76.3% 21,363 1,273 91 41 19
BX 3 68,537 678 1.0% 67,859 99.0% 15,287 9,766 63.9% 1,137 7.4% 9,258 30,538 45.6% 22,334 17,031 76.3% 42,636 1,168 83 52 12
BX 4 139,345 2,020 1.4% 137,325 98.6% 38,445 24,662 64.1% 3,312 8.6% 10,401 54,202 39.7% 46,052 35,655 77.4% 69,960 2,938 210 105 15
BX 5 128,570 1,917 1.5% 126,653 98.5% 33,578 22,110 65.8% 2,440 7.3% 9,754 52,649 41.1% 40,390 31,773 78.7% 92,961 2,721 194 141 15
BX 6 75,349 7,021 9.3% 68,328 90.7% 18,337 10,373 56.6% 2,405 13.1% 9,057 32,854 45.6% 24,775 18,800 75.9% 48,984 1,853 132 86 18
BX 7 141,411 15,164 10.7% 126,247 89.3% 44,283 26,640 60.2% 4,026 9.1% 12,438 45,342 33.0% 48,159 33,717 70.0% 73,790 2,683 192 100 14
BX 8 101,332 44,609 44.0% 56,723 56.0% 39,673 18,677 47.1% 2,379 6.0% 24,635 17,028 17.7% 41,482 19,478 47.0% 30,161 788 56 17 6
BX 9 167,859 7,065 4.2% 160,794 95.8% 52,951 29,967 56.6% 2,707 5.1% 13,188 48,182 29.1% 59,079 37,348 63.2% 41,387 2,139 153 38 9
BX 10 115,948 56,063 48.4% 59,885 51.6% 48,068 18,597 38.7% 2,847 5.9% 21,186 12,136 10.7% 48,100 17,871 37.2% 18,502 1,195 85 14 7
BX 11 110,706 41,839 37.8% 68,867 62.2% 40,656 17,812 43.8% 2,955 7.3% 17,826 17,969 17.0% 41,367 18,886 45.7% 30,758 1,797 128 36 12
BX 12 149,077 14,977 10.0% 134,100 90.0% 57,822 29,046 50.2% 2,178 3.8% 16,746 28,780 19.6% 52,697 23,596 44.8% 26,871 2,282 163 29 11
BK 1 160,286 77,040 48.0% 83,246 52.0% 55,640 32,457 58.3% 8,719 15.7% 12,773 55,416 34.7% 55,853 38,529 69.0% 33,717 2,825 202 42 13
BK 2 99,170 33,931 34.4% 65,239 65.6% 46,325 30,777 66.4% 5,207 11.2% 31,352 22,182 23.5% 43,535 29,261 67.2% 34,378 3,247 232 81 23
BK 3 143,716 2,056 1.4% 141,660 98.6% 41,871 29,698 67.4% 2,774 6.6% 12,442 49,232 35.1% 50,934 36,182 71.0% 50,422 3,486 249 87 17
BK 4 103,993 3,026 2.9% 100,967 97.1% 30,226 19,038 58.7% 4,159 13.8% 9,729 38,673 37.8% 31,091 21,975 70.7% 51,167 2,293 164 81 16
BK 5 173,311 8,785 5.1% 164,526 94.9% 50,336 28,800 57.2% 3,362 6.7% 11,351 56,618 33.2% 55,066 33,258 60.4% 30,932 3,498 250 45 14
BK 6 103,703 57,106 54.9% 46,597 45.1% 56,185 38,091 67.8% 5,165 9.2% 34,126 15,646 15.2% 46,623 28,347 60.8% 33,612 1,771 127 41 12
BK 7 120,262 27,369 22.8% 92,893 77.2% 46,500 27,181 58.5% 6,459 13.9% 15,231 29,446 24.9% 38,986 23,488 60.2% 30,976 2,334 167 43 14
BK 8 95,953 6,536 6.8% 89,417 93.2% 35,451 25,073 70.7% 2,245 6.3% 16,448 25,970 27.5% 37,397 26,529 70.9% 58,624 1,992 142 87 15
BK 9 103,870 11,733 11.3% 92,137 88.7% 38,131 25,681 67.3% 2,924 7.7% 14,585 25,044 24.3% 36,772 23,996 65.3% 63,895 2,645 189 116 18
BK 10 122,542 84,120 68.6% 38,422 31.4% 53,615 26,789 50.0% 4,684 8.7% 24,491 17,286 14.2% 51,154 22,191 43.4% 30,333 2,111 151 37 12
BK 11 172,129 111,651 64.9% 60,478 35.1% 65,202 36,002 55.2% 4,565 7.0% 16,946 33,464 19.6% 63,997 29,953 46.8% 46,217 2,665 190 51 11
BK 12 185,046 120,697 65.2% 64,349 34.8% 59,028 27,399 46.4% 9,404 15.9% 13,847 52,622 28.5% 57,358 30,499 53.2% 51,674 3,284 235 66 13
BK 13 106,120 58,684 55.3% 47,436 44.7% 32,268 17,470 54.1% 3,179 9.9% 14,547 30,349 29.1% 42,282 25,140 59.5% 33,918 1,689 121 39 11
BK 14 168,806 60,268 35.7% 108,538 64.3% 61,936 37,536 60.6% 3,907 6.3% 15,610 38,714 23.1% 57,635 33,481 58.1% 57,273 3,920 280 95 17
BK 15 160,319 121,052 75.5% 39,267 24.5% 61,398 29,427 47.9% 4,351 7.1% 19,684 27,322 17.2% 61,572 25,756 41.8% 33,942 3,233 231 49 14
BK 16 85,728 589 0.7% 85,139 99.3% 20,895 13,607 65.1% 1,717 8.2% 9,826 35,974 42.7% 28,400 20,677 72.8% 46,165 2,300 164 88 19
BK 17 165,753 2,577 1.6% 163,176 98.4% 65,052 41,505 63.8% 3,320 5.1% 15,015 32,783 20.0% 56,072 317,105 56.5% 49,268 3,629 259 77 16
BK 18 194,653 67,303 34.6% 127,350 65.4% 80,959 34,683 42.8% 2,792 3.4% 19,644 23,736 12.3% 65,994 20,834 31.6% 22,021 2,895 207 23 11
QN 1 210,763 88,606 41.9% 122,157 58.1% 84,414 51,972 61.6% 7,125 8.4% 17,737 39,765 20.1% 78,777 44,165 56.1% 34,240 1,918 137 22 7
QN 2 109,828 33,877 30.8% 75,951 69.2% 49,941 33,064 66.2% 3,691 7.4% 18,224 17,906 16.5% 41,310 22,776 55.1% 21,857 2,058 147 29 13
QN 3 168,572 25,351 15.0% 143,221 85.0% 67,667 40,089 59.2% 4,755 7.0% 15,489 31,969 19.1% 53,132 27,043 50.9% 56,637 2,118 151 51 9
QN 4 166,925 17,540 10.5% 149,385 89.5% 68,054 42,842 63.0% 5,026 7.4% 14,086 31,991 19.3% 50,542 27,361 54.1% 70,901 2,600 186 79 11
QN 5 165,911 103,128 62.2% 62,783 37.8% 67,096 28,752 42.9% 5,152 7.7% 18,976 22,733 13.8% 61,865 22,778 36.8% 21,982 2,303 165 22 10
QN 6 115,967 71,670 61.8% 44,297 38.2% 53,848 31,570 58.6% 2,885 5.4% 28,275 12,898 11.2% 53,410 23,247 43.5% 39,102 1,831 131 44 11
QN 7 242,952 100,231 41.3% 142,721 58.7% 104,809 36,586 34.9% 7,219 6.9% 20,733 31,796 13.3% 88,945 26,443 29.7% 20,738 3,567 255 22 10
QN 8 146,594 58,485 39.9% 88,109 60.1% 64,330 27,319 42.5% 3,168 4.9% 22,630 15,274 10.6% 54,216 15,106 27.9% 19,688 1,736 124 17 8
QN 9 141,608 40,156 28.4% 101,452 71.6% 57,067 28,999 50.8% 2,838 5.0% 16,721 20,799 14.8% 45,244 17,017 37.6% 36,817 1,821 130 34 9
QN 10 127,174 43,097 33.9% 84,077 66.1% 51,309 20,380 39.7% 1,703 3.3% 18,221 14,402 11.4% 40,656 9,901 24.4% 20,726 1,756 125 20 10
QN 11 116,404 70,210 60.3% 46,194 39.7% 54,251 14,676 27.1% 1,550 2.9% 27,322 7,603 6.6% 44,530 5,746 12.9% 12,423 1,235 88 9 8
QN 12 223,602 4,837 2.2% 218,765 97.8% 85,746 41,953 48.9% 3,344 3.9% 16,068 36,835 16.7% 70,187 26,833 38.2% 23,318 4,741 339 35 15
QN 13 196,284 36,145 18.4% 160,139 81.6% 86,123 28,808 33.4% 1,942 2.3% 21,358 14,095 7.3% 62,135 10,888 17.5% 15,626 1,992 142 11 7
QN 14 106,686 39,771 37.3% 66,915 62.7% 36,321 13,762 37.9% 2,371 6.5% 16,817 22,874 22.4% 37,062 15,536 41.9% 15,183 1,012 72 10 7
SI 1 162,609 81,264 50.0% 81,345 50.0% 66,524 22,975 34.5% 3,060 4.6% 20,636 24,992 15.7% 57,285 16,360 28.6% 12,027 1,944 139 10 9
SI 2 127,071 98,078 77.2% 28,993 22.8% 54,644 14,513 26.6% 1,414 2.6% 25,369 11,378 9.1% 45,500 7,158 15.7% 6,106 1,253 90 4 7











































































MN 1 34,420 23,041 66.9% 11,379 33.1% 20,515 10,545 51.4% 6,244 30.4% 62,997 2,731 8.8% 15,809 11,109 70.3% 23,044 2,208 158 106 46
MN 2 93,119 69,683 74.8% 23,436 25.2% 59,471 33,231 55.9% 15,870 26.7% 60,599 9,507 10.8% 52,622 40,632 77.2% 68,787 3,311 237 175 25
MN 3 164,407 46,396 28.2% 118,011 71.8% 71,565 38,086 53.2% 20,954 29.3% 19,153 45,227 28.4% 69,644 58,584 84.1% 97,692 4,138 296 176 18
MN 4 87,479 52,721 60.3% 34,758 39.7% 53,111 28,279 53.2% 16,989 32.0% 47,376 13,188 15.3% 51,403 42,435 82.6% 49,467 3,581 256 145 29
MN 5 44,028 31,813 72.3% 12,215 27.7% 28,565 13,705 48.0% 10,403 36.4% 70,204 4,590 11.3% 25,933 21,245 81.9% 28,030 8,604 615 391 140
MN 6 136,152 103,884 76.3% 32,268 23.7% 87,216 42,818 49.1% 31,041 35.6% 65,270 10,424 7.8% 83,676 64,222 76.8% 98,079 4,543 325 233 24
MN 7 207,699 137,652 66.3% 70,047 33.7% 120,738 82,610 68.4% 14,780 12.2% 62,917 22,337 10.9% 113,057 83,743 74.1% 108,720 3,109 222 116 11
MN 8 217,063 179,355 82.6% 37,708 17.4% 133,091 83,127 62.5% 24,574 18.5% 82,500 13,974 6.5% 124,289 87,354 70.3% 109,646 4,694 335 169 15
MN 9 111,574 19,837 17.8% 91,737 82.2% 38,749 24,693 63.7% 7,199 18.6% 15,977 32,341 31.7% 39,660 31,806 80.2% 74,252 2,045 146 97 13
MN 10 107,506 2,189 2.0% 105,317 98.0% 32,291 22,943 71.7% 3,205 9.9% 13,772 38,740 36.6% 45,845 37,322 81.4% 76,701 2,386 170 122 16
MN 11 117,705 8,565 7.3% 109,140 92.7% 33,606 22,642 67.4% 5,453 16.2% 14,188 42,057 36.9% 43,252 36,189 83.7% 49,551 3,228 231 97 20
MN 12 208,433 28,242 13.6% 180,191 86.4% 71,438 44,519 62.3% 8,107 11.3% 13,928 60,775 29.8% 70,581 55,359 78.4% 74,514 3,312 237 84 11
BX 1 82,631 1,097 1.3% 81,534 98.7% 17,873 10,643 59.5% 2,553 14.3% 8,876 37,184 45.7% 27,000 22,078 81.8% 38,193 1,939 139 64 17
BX 2 46,984 582 1.2% 46,402 98.8% 10,751 6,318 58.8% 1,252 11.6% 8,898 20,629 45.0% 14,583 11,134 76.3% 21,363 1,273 91 41 19
BX 3 68,537 678 1.0% 67,859 99.0% 15,287 9,766 63.9% 1,137 7.4% 9,258 30,538 45.6% 22,334 17,031 76.3% 42,636 1,168 83 52 12
BX 4 139,345 2,020 1.4% 137,325 98.6% 38,445 24,662 64.1% 3,312 8.6% 10,401 54,202 39.7% 46,052 35,655 77.4% 69,960 2,938 210 105 15
BX 5 128,570 1,917 1.5% 126,653 98.5% 33,578 22,110 65.8% 2,440 7.3% 9,754 52,649 41.1% 40,390 31,773 78.7% 92,961 2,721 194 141 15
BX 6 75,349 7,021 9.3% 68,328 90.7% 18,337 10,373 56.6% 2,405 13.1% 9,057 32,854 45.6% 24,775 18,800 75.9% 48,984 1,853 132 86 18
BX 7 141,411 15,164 10.7% 126,247 89.3% 44,283 26,640 60.2% 4,026 9.1% 12,438 45,342 33.0% 48,159 33,717 70.0% 73,790 2,683 192 100 14
BX 8 101,332 44,609 44.0% 56,723 56.0% 39,673 18,677 47.1% 2,379 6.0% 24,635 17,028 17.7% 41,482 19,478 47.0% 30,161 788 56 17 6
BX 9 167,859 7,065 4.2% 160,794 95.8% 52,951 29,967 56.6% 2,707 5.1% 13,188 48,182 29.1% 59,079 37,348 63.2% 41,387 2,139 153 38 9
BX 10 115,948 56,063 48.4% 59,885 51.6% 48,068 18,597 38.7% 2,847 5.9% 21,186 12,136 10.7% 48,100 17,871 37.2% 18,502 1,195 85 14 7
BX 11 110,706 41,839 37.8% 68,867 62.2% 40,656 17,812 43.8% 2,955 7.3% 17,826 17,969 17.0% 41,367 18,886 45.7% 30,758 1,797 128 36 12
BX 12 149,077 14,977 10.0% 134,100 90.0% 57,822 29,046 50.2% 2,178 3.8% 16,746 28,780 19.6% 52,697 23,596 44.8% 26,871 2,282 163 29 11
BK 1 160,286 77,040 48.0% 83,246 52.0% 55,640 32,457 58.3% 8,719 15.7% 12,773 55,416 34.7% 55,853 38,529 69.0% 33,717 2,825 202 42 13
BK 2 99,170 33,931 34.4% 65,239 65.6% 46,325 30,777 66.4% 5,207 11.2% 31,352 22,182 23.5% 43,535 29,261 67.2% 34,378 3,247 232 81 23
BK 3 143,716 2,056 1.4% 141,660 98.6% 41,871 29,698 67.4% 2,774 6.6% 12,442 49,232 35.1% 50,934 36,182 71.0% 50,422 3,486 249 87 17
BK 4 103,993 3,026 2.9% 100,967 97.1% 30,226 19,038 58.7% 4,159 13.8% 9,729 38,673 37.8% 31,091 21,975 70.7% 51,167 2,293 164 81 16
BK 5 173,311 8,785 5.1% 164,526 94.9% 50,336 28,800 57.2% 3,362 6.7% 11,351 56,618 33.2% 55,066 33,258 60.4% 30,932 3,498 250 45 14
BK 6 103,703 57,106 54.9% 46,597 45.1% 56,185 38,091 67.8% 5,165 9.2% 34,126 15,646 15.2% 46,623 28,347 60.8% 33,612 1,771 127 41 12
BK 7 120,262 27,369 22.8% 92,893 77.2% 46,500 27,181 58.5% 6,459 13.9% 15,231 29,446 24.9% 38,986 23,488 60.2% 30,976 2,334 167 43 14
BK 8 95,953 6,536 6.8% 89,417 93.2% 35,451 25,073 70.7% 2,245 6.3% 16,448 25,970 27.5% 37,397 26,529 70.9% 58,624 1,992 142 87 15
BK 9 103,870 11,733 11.3% 92,137 88.7% 38,131 25,681 67.3% 2,924 7.7% 14,585 25,044 24.3% 36,772 23,996 65.3% 63,895 2,645 189 116 18
BK 10 122,542 84,120 68.6% 38,422 31.4% 53,615 26,789 50.0% 4,684 8.7% 24,491 17,286 14.2% 51,154 22,191 43.4% 30,333 2,111 151 37 12
BK 11 172,129 111,651 64.9% 60,478 35.1% 65,202 36,002 55.2% 4,565 7.0% 16,946 33,464 19.6% 63,997 29,953 46.8% 46,217 2,665 190 51 11
BK 12 185,046 120,697 65.2% 64,349 34.8% 59,028 27,399 46.4% 9,404 15.9% 13,847 52,622 28.5% 57,358 30,499 53.2% 51,674 3,284 235 66 13
BK 13 106,120 58,684 55.3% 47,436 44.7% 32,268 17,470 54.1% 3,179 9.9% 14,547 30,349 29.1% 42,282 25,140 59.5% 33,918 1,689 121 39 11
BK 14 168,806 60,268 35.7% 108,538 64.3% 61,936 37,536 60.6% 3,907 6.3% 15,610 38,714 23.1% 57,635 33,481 58.1% 57,273 3,920 280 95 17
BK 15 160,319 121,052 75.5% 39,267 24.5% 61,398 29,427 47.9% 4,351 7.1% 19,684 27,322 17.2% 61,572 25,756 41.8% 33,942 3,233 231 49 14
BK 16 85,728 589 0.7% 85,139 99.3% 20,895 13,607 65.1% 1,717 8.2% 9,826 35,974 42.7% 28,400 20,677 72.8% 46,165 2,300 164 88 19
BK 17 165,753 2,577 1.6% 163,176 98.4% 65,052 41,505 63.8% 3,320 5.1% 15,015 32,783 20.0% 56,072 317,105 56.5% 49,268 3,629 259 77 16
BK 18 194,653 67,303 34.6% 127,350 65.4% 80,959 34,683 42.8% 2,792 3.4% 19,644 23,736 12.3% 65,994 20,834 31.6% 22,021 2,895 207 23 11
QN 1 210,763 88,606 41.9% 122,157 58.1% 84,414 51,972 61.6% 7,125 8.4% 17,737 39,765 20.1% 78,777 44,165 56.1% 34,240 1,918 137 22 7
QN 2 109,828 33,877 30.8% 75,951 69.2% 49,941 33,064 66.2% 3,691 7.4% 18,224 17,906 16.5% 41,310 22,776 55.1% 21,857 2,058 147 29 13
QN 3 168,572 25,351 15.0% 143,221 85.0% 67,667 40,089 59.2% 4,755 7.0% 15,489 31,969 19.1% 53,132 27,043 50.9% 56,637 2,118 151 51 9
QN 4 166,925 17,540 10.5% 149,385 89.5% 68,054 42,842 63.0% 5,026 7.4% 14,086 31,991 19.3% 50,542 27,361 54.1% 70,901 2,600 186 79 11
QN 5 165,911 103,128 62.2% 62,783 37.8% 67,096 28,752 42.9% 5,152 7.7% 18,976 22,733 13.8% 61,865 22,778 36.8% 21,982 2,303 165 22 10
QN 6 115,967 71,670 61.8% 44,297 38.2% 53,848 31,570 58.6% 2,885 5.4% 28,275 12,898 11.2% 53,410 23,247 43.5% 39,102 1,831 131 44 11
QN 7 242,952 100,231 41.3% 142,721 58.7% 104,809 36,586 34.9% 7,219 6.9% 20,733 31,796 13.3% 88,945 26,443 29.7% 20,738 3,567 255 22 10
QN 8 146,594 58,485 39.9% 88,109 60.1% 64,330 27,319 42.5% 3,168 4.9% 22,630 15,274 10.6% 54,216 15,106 27.9% 19,688 1,736 124 17 8
QN 9 141,608 40,156 28.4% 101,452 71.6% 57,067 28,999 50.8% 2,838 5.0% 16,721 20,799 14.8% 45,244 17,017 37.6% 36,817 1,821 130 34 9
QN 10 127,174 43,097 33.9% 84,077 66.1% 51,309 20,380 39.7% 1,703 3.3% 18,221 14,402 11.4% 40,656 9,901 24.4% 20,726 1,756 125 20 10
QN 11 116,404 70,210 60.3% 46,194 39.7% 54,251 14,676 27.1% 1,550 2.9% 27,322 7,603 6.6% 44,530 5,746 12.9% 12,423 1,235 88 9 8
QN 12 223,602 4,837 2.2% 218,765 97.8% 85,746 41,953 48.9% 3,344 3.9% 16,068 36,835 16.7% 70,187 26,833 38.2% 23,318 4,741 339 35 15
QN 13 196,284 36,145 18.4% 160,139 81.6% 86,123 28,808 33.4% 1,942 2.3% 21,358 14,095 7.3% 62,135 10,888 17.5% 15,626 1,992 142 11 7
QN 14 106,686 39,771 37.3% 66,915 62.7% 36,321 13,762 37.9% 2,371 6.5% 16,817 22,874 22.4% 37,062 15,536 41.9% 15,183 1,012 72 10 7
SI 1 162,609 81,264 50.0% 81,345 50.0% 66,524 22,975 34.5% 3,060 4.6% 20,636 24,992 15.7% 57,285 16,360 28.6% 12,027 1,944 139 10 9
SI 2 127,071 98,078 77.2% 28,993 22.8% 54,644 14,513 26.6% 1,414 2.6% 25,369 11,378 9.1% 45,500 7,158 15.7% 6,106 1,253 90 4 7
SI 3 152,908 136,259 89.1% 16,649 10.9% 69,350 16,625 24.0% 913 1.3% 26,200 7,440 4.9% 53,148 5,095 9.6% 7,111 653 47 2 3
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Table 4.2: Selected Socioeconomic Characteristics and Pedestrian Crash Statistics, 
Inner Ring and Other Areas
AREAS
MANHATTAN 




INNER RING CD 
MEDIAN
INNER RING CD 
STANDARD 
DEVIATION
Number of CDs 8 27 24 59 32
2000 Population 984,367 3,408,842 4,920,928 8,004,552 4,595,710 117,705 41,446
Non-Hispanic Whites 644,545 644,253 2,155,385 2,799,638 2,155,385 11,733 28,936
% Non-Hispanic Whites 65% 19% 44% 35% 47% 11% 18%
Minorities 339,822 2,764,589 2,765,543 5,204,914 2,440,325 92,893 35,093
% Minorities 35% 81% 56% 65% 53% 90% 18%
Commuters Aged 16+ 574,272 1,308,397 1,441,014 3,190,592 1,882,195 41,871 18,876
Commute by Transit 332,401 729,967 625,540 1,687,908 957,941 26,640 11,212
% Commuting by Transit 58% 56% 43% 53% 51% 63% 6%
Commute by Walking 140,855 113,476 77,768 332,099 218,623 3,907 2,032
% Commute by Walking 25% 9% 5% 10% 12% 9% 3%
Population Below Poverty 121,978 984,590 562,043 1,668,611 684,021 35,974 12,479
% Population Below 
Poverty 12% 29% 11% 21% 15% 33% 10%
Number of Households 536,433 1,190,549 1,293,472 3,020,454 1,829,905 43,535 14,484
Households with No 
Vehicle Available 409,324 790,710 767,987 1,968,021 1,177,311 28,347 9,168
% Households with No 
Vehicle Available 76% 66% 59% 65% 64% 71% 11%
Population Density per 
Square Mile 72,933 48,237 26,830 43,849 38,356 49,551 19,483
Total Number of 
Pedestrian Crashes 1995- 34,188 66,854 51,248 152,290 85,436 2,334 679
Total Number of Crashes 
per Year 2,442 4,775 3,661 10,878 6,103 167 48
Total Annual Number of 
Crashes per Square Mile 186 61 20 40 31 81 32
Total Annual Number of 
Crashes per 10,000 25 14 7 14 13 15 4
CHAPTER 4: OBSERVATIONS
61








12th Avenue at West 135th Street Manhattan 9
Adam Clayton Powell, Jr. Boulevard safety improvements phase 1 Manhattan 10
Harlem River Park gateway Manhattan 11
First and Second Avenue bike lanes Manhattan 11
Washington Heights Safe Streets for Seniors Manhattan 12
St Nicholas and Amsterdam Avenues intersection redesign Manhattan 12
Hamilton Heights Safe Streets for Seniors Manhattan 12
Inwood slow zone Manhattan 12
Bronx Hub multimodal improvements Bronx 1
Randall/Leggett/Tiffany Avenues improvement Bronx 2
Southern Boulevard and Crames Square Bronx 2
Crotona Avenue Bronx 3
Claremont neighborhood slow zones pilot Bronx 3
Louis Niñe and Interval safety improvements Bronx 3
Mt. Eden slow zone Bronx 4
Macombs Road traffic calming Bronx 4
Grand Concourse, East 161st Street to East 166th Street Bronx 4
Fordham/University Heights Safe Streets for Seniors Bronx 5 and 7
Fordham Plaza Bronx 6
Grand Concourse-Mosholu Parkway pedestrian safety improvements Bronx 7
Metropolitan and Bushwick Avenues Brooklyn 1
Broadway green refuge islands and bike lanes Brooklyn 1
Borinquen Place traffic calming Brooklyn 1
George B. Post plaza Brooklyn 1
Old Fulton pedestrian enhancements and bicycle lanes Brooklyn 2
Fowler Square public plaza Brooklyn 2
Schermerhorn Street transit plaza, traffic calming, and bicycle parking Brooklyn 2
Boerum Hill slow zone Brooklyn 2 and 6
Washington Avenue safety improvements Brooklyn 2 and 8
Pennsylvania Avenue traffic calming Brooklyn 5
Broadway Junction enhancement Brooklyn 5 and 16
Columbia Street Brooklyn 6
Hicks Street northbound traffic calming Brooklyn 6
Bartel-Pritchard Square pedestrian improvements Brooklyn 6 and 7
14th and 15th Streets: traffic calming and bicycle routes Brooklyn 6 and 7
North Flatbush Avenue capital project Brooklyn 6 and 8
Grand Army Plaza Enhancements Brooklyn 6 and 8
Fourth Avenue- Sunset Park Brooklyn 7
Borough Park Safe Streets for Seniors Brooklyn 7 and 12
Park Circle Brooklyn 7, 12, and 14
Vanderbuilt Avenue landscaped medians and bicycle lanes Brooklyn 8
Empire Boulevard at Flatbush & Ocean Avenues intersection improvements Brooklyn 9
East Flatbush Safe Streets for Seniors Brooklyn 9 and 17
Midwood Safe Streets for Seniors Brooklyn 14
Dorman Square Brooklyn 14
Hoyt Avenue at RFK Bridge Queens 1
36th Avenue and Vernon Boulevard Queens 1
Newtown Plaza (only curb extensions, CB killed plaza) Queens 1
48th Avenue street redesign Queens 2
Sunnyside Safe Streets for Seniors Queens 2
Queens Boulevard and 69th Street Queens 2
Jackson Avenue at Pulaski Bridge Queens 2
Landscaped refuge islands on Northern Boulevard at 103rd and 104th Streets Queens 3
East Elmhurst/ Jackson Heights slow zone Queens 3
Corona slow zone Queens 3
Queens Boulevard at Broadway Queens 4




 The researcher used NYC DOT’s online project database to compile and map a list of pedestri-
an safety projects eligible for the study. The study then used GIS analysis to calculate an index based 
on the ratio of the surface of pedestrian safety projects (hereafter referred to as “pedestrian project 
surface”) to that of the overall roadway surface in each Inner Ring CD. The surface of pedestrian safe-
ty projects in this study consists in that of the roadway portions containing or immediately adjacent 
to a newly built curb extension, median, pedestrian island, pedestrian plaza, or raised speed reducer 
within the perimeter of a pedestrian project. 
 Of the Inner Ring’s 9,300 acres of roadway surface, 261 acres or 2.81 percent either contained 
or were immediately adjacent to a pedestrian safety element. Brooklyn CD 7 had 31 acres of pedes-
trian project surface, the highest of all CDs, whereas Brooklyn CDs 3 and 4 as well as Queens CD 5 
had the lowest (0 acres) due to the absence of any reported pedestrian project within their perim-
eter. Queens CD 5 also had the highest overall roadway surface (774 acres), whereas Manhattan CD 
10 had the lowest (191 acres). A “pedestrian safety index,” equal to 1,000 times the ratio of pedestrian 
project surface to the total roadway surface, offers a more direct way of comparing CDs in terms of 
the proportion of their roadway containing or adjacent to a pedestrian safety element. This index 
was highest for Manhattan CD 10 (116), where NYC DOT extended pedestrian medians along most 
of Adam Clayton Powell, Jr. Boulevard. Logically, this index was lowest (0) in Brooklyn CDs 3 and 4 
and Queens CD 5 (maps 4.15 and 4.16). 
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Map 4.15: Reconstructed Roadway Index (Standard Deviations)
Proportion of Reconstructed Roadway Surface
Per Total Roadway Surface




 < -0.50 Std. Dev.
-0.50 - 0.50 Std. Dev.
0.50 - 1.5 Std. Dev.
 > 1.5 Std. Dev.
2013-01-25_Airports_&_Parcs_EXCLUDED
±0 52.5 Miles
Sources: NYC DCP, 2013; NYC DOT, 2013
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Map 4.16: Reconstructed Roadway Index
Population per Square Mile










Sources: NYC DCP, 2013; NYC DOT, 2013
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STATISTICAL ANALYSIS
 A series of correlation tests and ordinary least square regressions enabled the examination 
of the relation between the pedestrian safety index and different variables. These techniques also 
helped verify assumptions on associations between a number of Inner Ring CD characteristics and 
the density of pedestrian crashes at the CD level. 
Verifications on Pedestrian Crash Densities
 Before examining the relations between pedestrian safety indexes and other variables, the 
researcher conducted a test to verify a number of key relations between pedestrian crashes and 
socioeconomic factors at the level of the Inner Ring CDs. For this, a series of correlation analyses 
between the number of pedestrian crashes per square mile and various socioeconomic and de-
mographic indicators was conducted. The results of these correlation analyses appear in the chart 
below, and can be visualized in the subsequent scatter plots.
Table 4.4: Observed Correlations Between Pedestrian Crashes per Square Mile and 
Key Socioeconomic and Demographic Variables
Variable Correlation Size P-Value
% minority population 0.56 0.00
% transit commuters 0.52 0.01
% walking commuters 0.02 0.94
Average per capita income -0.26 0.19
% individuals living below poverty 0.39 0.45
% households with no vehicle available 0.6 0.00
Population per square mile 0.86 0.00
 The correlation tests appear to confirm, at the level of the Inner Ring CDs, the observations 
of Ernst and Chen et al. according to which areas with higher proportions of populations belonging 
to minorities or living in poverty experience more pedestrian crashes (Ernst, 2011; Chen et al., 2011). 
For instance, the variable “percentage of minority population” had a strong positive correlation of 
0.56 with “pedestrian crashes per square mile,” and “percentage of individuals living below poverty” 
had a moderate positive correlation of 0.39 with pedestrian crashes. The latter shows results that 
contradict those of the variable “average individual income,” which presents a slight negative cor-
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relation (-0.26) with pedestrian crashes. Possible explanations for this discrepancy could be that very 
high incomes could have skewed average incomes upward, or that the use of average incomes to 
measure poverty does not capture the amplitude of economic inequalities at the CD level – in other 
words, the possibility that a wealthy CD also has an important proportion of residents in poverty. In 
any case, measuring poverty according to proportions of individuals in poverty seems to be a more 
direct indicator of poverty than average individual income for the present analysis.
 The results also appear to be consistent with the explanation that such groups’ higher reli-
ance on transit, and lower vehicle ownership rate expose them more to traffic injuries as pedestrians 
(Tomer, 2011), as transit is an important pedestrian generator. For example, the variables “percent-
age of transit commuters” and “percentage of households with no vehicle available” had a 0.52 and 
0.6 correlation with crashes, respectively. The variable “percentage of walking commuters,” however, 
had a negligible correlation (0.02) with crashes. One possible explanation for this observation may 
be that non-commuter trips occupy a high share of walking trips, which thus make the latter a poor 
indicator of the number or density of pedestrians in a given area.
 The correlation between population density and pedestrian crashes was the highest of all of 
the relations observed (0.86). This result seems to verify at the level of the Inner Ring community dis-









































MN 9 111,574 19,837 0.18 91,737 0.82 38,749 24,693 0.64 7,199 0.19 15,977 32,341 0.32 39,660 31,806 0.80 74,252 2,045 146 97 13 1.86 192.55 9.65
MN 10 107,506 2,189 0.02 105,317 0.98 32,291 22,943 0.72 3,205 0.10 13,772 38,740 0.37 45,845 37,322 0.81 76,701 2,386 170 122 16 22.09 190.96 115.70
MN 11 117,705 8,565 0.07 109,140 0.93 33,606 22,642 0.67 5,453 0.16 14,188 42,057 0.37 43,252 36,189 0.84 49,551 3,228 231 97 20 21.52 294.87 72.98
MN 12 208,433 28,242 0.14 180,191 0.86 71,438 44,519 0.62 8,107 0.11 13,928 60,775 0.30 70,581 55,359 0.78 74,514 3,312 237 84 11 23.52 347.02 67.78
BX 1 82,631 1,097 0.01 81,534 0.99 17,873 10,643 0.60 2,553 0.14 8,876 37,184 0.46 27,000 22,078 0.82 38,193 1,939 139 64 17 1.60 289.39 5.53
BX 2 46,984 582 0.01 46,402 0.99 10,751 6,318 0.59 1,252 0.12 8,898 20,629 0.45 14,583 11,134 0.76 21,363 1,273 91 41 19 10.85 291.35 37.25
BX 3 68,537 678 0.01 67,859 0.99 15,287 9,766 0.64 1,137 0.07 9,258 30,538 0.46 22,334 17,031 0.76 42,636 1,168 83 52 12 10.30 194.06 53.06
BX 4 139,345 2,020 0.01 137,325 0.99 38,445 24,662 0.64 3,312 0.09 10,401 54,202 0.40 46,052 35,655 0.77 69,960 2,938 210 105 15 16.97 282.71 60.03
BX 5 128,570 1,917 0.02 126,653 0.99 33,578 22,110 0.66 2,440 0.07 9,754 52,649 0.41 40,390 31,773 0.79 92,961 2,721 194 141 15 8.74 198.57 44.04
BX 6 75,349 7,021 0.09 68,328 0.91 18,337 10,373 0.57 2,405 0.13 9,057 32,854 0.46 24,775 18,800 0.76 48,984 1,853 132 86 18 1.17 212.92 5.48
BX 7 141,411 15,164 0.11 126,247 0.89 44,283 26,640 0.60 4,026 0.09 12,438 45,342 0.33 48,159 33,717 0.70 73,790 2,683 192 100 14 23.23 241.58 96.17
BK 1 160,286 77,040 0.48 83,246 0.52 55,640 32,457 0.58 8,719 0.16 12,773 55,416 0.35 55,853 38,529 0.69 33,717 2,825 202 42 13 7.64 566.13 13.49
BK 2 99,170 33,931 0.34 65,239 0.66 46,325 30,777 0.66 5,207 0.11 31,352 22,182 0.24 43,535 29,261 0.67 34,378 3,247 232 81 23 8.54 371.86 22.96
BK 3 143,716 2,056 0.01 141,660 0.99 41,871 29,698 0.67 2,774 0.07 12,442 49,232 0.35 50,934 36,182 0.71 50,422 3,486 249 87 17 0.00 315.74 0.00
BK 4 103,993 3,026 0.03 100,967 0.97 30,226 19,038 0.59 4,159 0.14 9,729 38,673 0.38 31,091 21,975 0.71 51,167 2,293 164 81 16 0.00 211.82 0.00
BK 5 173,311 8,785 0.05 164,526 0.95 50,336 28,800 0.57 3,362 0.07 11,351 56,618 0.33 55,066 33,258 0.60 30,932 3,498 250 45 14 7.29 624.34 11.68
BK 6 103,703 57,106 0.55 46,597 0.45 56,185 38,091 0.68 5,165 0.09 34,126 15,646 0.15 46,623 28,347 0.61 33,612 1,771 127 41 12 15.69 328.64 47.74
BK 7 120,262 27,369 0.23 92,893 0.77 46,500 27,181 0.59 6,459 0.14 15,231 29,446 0.25 38,986 23,488 0.60 30,976 2,334 167 43 14 30.56 425.19 71.87
BK 8 95,953 6,536 0.07 89,417 0.93 35,451 25,073 0.71 2,245 0.06 16,448 25,970 0.28 37,397 26,529 0.71 58,624 1,992 142 87 15 7.53 181.22 41.53
BK 9 103,870 11,733 0.11 92,137 0.89 38,131 25,681 0.67 2,924 0.08 14,585 25,044 0.24 36,772 23,996 0.65 63,895 2,645 189 116 18 5.11 191.51 26.71
BK 14 168,806 60,268 0.36 108,538 0.64 61,936 37,536 0.61 3,907 0.06 15,610 38,714 0.23 57,635 33,481 0.58 57,273 3,920 280 95 17 1.82 332.94 5.46
BK 16 85,728 589 0.01 85,139 0.99 20,895 13,607 0.65 1,717 0.08 9,826 35,974 0.43 28,400 20,677 0.73 46,165 2,300 164 88 19 0.98 228.47 4.30
QN 1 210,763 88,606 0.42 122,157 0.58 84,414 51,972 0.62 7,125 0.08 17,737 39,765 0.20 78,777 44,165 0.56 34,240 1,918 137 22 7 6.19 678.07 9.13
QN 2 109,828 33,877 0.31 75,951 0.69 49,941 33,064 0.66 3,691 0.07 18,224 17,906 0.17 41,310 22,776 0.55 21,857 2,058 147 29 13 13.58 624.34 21.75
QN 3 168,572 25,351 0.15 143,221 0.85 67,667 40,089 0.59 4,755 0.07 15,489 31,969 0.19 53,132 27,043 0.51 56,637 2,118 151 51 9 10.53 400.79 26.27
QN 4 166,925 17,540 0.11 149,385 0.90 68,054 42,842 0.63 5,026 0.07 14,086 31,991 0.19 50,542 27,361 0.54 70,901 2,600 186 79 11 3.83 309.28 12.38






































































































































































































































































































































MN 9 111,574 19,837 0.18 91,737 0.82 38,749 24,693 0.64 7,199 0.19 15,977 32,341 0.32 39,660 31,806 0.80 74,252 2,045 146 97 13 1.86 192.55 9.65
MN 10 107,506 2,189 0.02 105,317 0.98 32,291 22,943 0.72 3,205 0.10 13,772 38,740 0.37 45,845 37,322 0.81 76,701 2,386 170 122 16 22.09 190.96 115.70
MN 11 117,705 8,565 0.07 109,140 0.93 33,606 22,642 0.67 5,453 0.16 14,188 42,057 0.37 43,252 36,189 0.84 49,551 3,228 231 97 20 21.52 294.87 72.98
MN 12 208,433 28,242 0.14 180,191 0.86 71,438 44,519 0.62 8,107 0.11 13,928 60,775 0.30 70,581 55,359 0.78 74,514 3,312 237 84 11 23.52 347.02 67.78
BX 1 82,631 1,097 0.01 81,534 0.99 17,873 10,643 0.60 2,553 0.14 8,876 37,184 0.46 27,000 22,078 0.82 38,193 1,939 139 64 17 1.60 289.39 5.53
BX 2 46,984 582 0.01 46,402 0.99 10,751 6,318 0.59 1,252 0.12 8,898 20,629 0.45 14,583 11,134 0.76 21,363 1,273 91 41 19 10.85 291.35 37.25
BX 3 68,537 678 0.01 67,859 0.99 15,287 9,766 0.64 1,137 0.07 9,258 30,538 0.46 22,334 17,031 0.76 42,636 1,168 83 52 12 10.30 194.06 53.06
BX 4 139,345 2,020 0.01 137,325 0.99 38,445 24,662 0.64 3,312 0.09 10,401 54,202 0.40 46,052 35,655 0.77 69,960 2,938 210 105 15 16.97 282.71 60.03
BX 5 128,570 1,917 0.02 126,653 0.99 33,578 22,110 0.66 2,440 0.07 9,754 52,649 0.41 40,390 31,773 0.79 92,961 2,721 194 141 15 8.74 198.57 44.04
BX 6 75,349 7,021 0.09 68,328 0.91 18,337 10,373 0.57 2,405 0.13 9,057 32,854 0.46 24,775 18,800 0.76 48,984 1,853 132 86 18 1.17 212.92 5.48
BX 7 141,411 15,164 0.11 126,247 0.89 44,283 26,640 0.60 4,026 0.09 12,438 45,342 0.33 48,159 33,717 0.70 73,790 2,683 192 100 14 23.23 241.58 96.17
BK 1 160,286 77,040 0.48 83,246 0.52 55,640 32,457 0.58 8,719 0.16 12,773 55,416 0.35 55,853 38,529 0.69 33,717 2,825 202 42 13 7.64 566.13 13.49
BK 2 99,170 33,931 0.34 65,239 0.66 46,325 30,777 0.66 5,207 0.11 31,352 22,182 0.24 43,535 29,261 0.67 34,378 3,247 232 81 23 8.54 371.86 22.96
BK 3 143,716 2,056 0.01 141,660 0.99 41,871 29,698 0.67 2,774 0.07 12,442 49,232 0.35 50,934 36,182 0.71 50,422 3,486 249 87 17 0.00 315.74 0.00
BK 4 103,993 3,026 0.03 100,967 0.97 30,226 19,038 0.59 4,159 0.14 9,729 38,673 0.38 31,091 21,975 0.71 51,167 2,293 164 81 16 0.00 211.82 0.00
BK 5 173,311 8,785 0.05 164,526 0.95 50,336 28,800 0.57 3,362 0.07 11,351 56,618 0.33 55,066 33,258 0.60 30,932 3,498 250 45 14 7.29 624.34 11.68
BK 6 103,703 57,106 0.55 46,597 0.45 56,185 38,091 0.68 5,165 0.09 34,126 15,646 0.15 46,623 28,347 0.61 33,612 1,771 127 41 12 15.69 328.64 47.74
BK 7 120,262 27,369 0.23 92,893 0.77 46,500 27,181 0.59 6,459 0.14 15,231 29,446 0.25 38,986 23,488 0.60 30,976 2,334 167 43 14 30.56 425.19 71.87
BK 8 95,953 6,536 0.07 89,417 0.93 35,451 25,073 0.71 2,245 0.06 16,448 25,970 0.28 37,397 26,529 0.71 58,624 1,992 142 87 15 7.53 181.22 41.53
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Population per Square Mile 
 The researcher then conducted regression analyses using crashes per square mile as a de-
pendent variable. Put together, it appears that the combination of a CD’s proportions of individuals 
living below poverty and transit commuters, and population density is the strongest explanation of 
variations in the number of pedestrian crashes per square miles, with an adjusted R-squared value 
of 0.8. In this model, an increase in one point in the percentages of individuals below poverty and 
transit commuters produces increases of the number of pedestrian crashes per square mile by 70 
and 107 crashes, respectively (holding other variables in this model constant).
> nalysis.dta" 
2 . regress CRASHESSQM PCTPOVERTY PCTCOMTRANSIT DENSITYSQM
Source        SS       df       MS              Number of obs = 27
           F(  3,    23) = 35.13
   Model 21417.5529 3 7139.1843 Prob > F      = 0.0000
Residual 4674.34789 23 203.232517 R-squared     = 0.8209
           Adj R-squared = 0.7975
   Total 26091.9008 26 1003.53465 Root MSE      = 14.256
   CRASHESSQM       Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
   PCTPOVERTY 70.1678 28.12941 2.49 0.020 11.97768 128.3579
PCTCOMTRANSIT 107.422 53.87556 1.99 0.058 -4.028104 218.8721
   DENSITYSQM .0011983 .0001596 7.51 0.000 .0008681 .0015285
        _cons -75.23239 32.01741 -2.35 0.028 -141.4655 -8.999327
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 Adding the proportion of minority populations to the model or replacing the proportion of 
individuals living below the poverty line with the former yields adjusted R-squared values that are 
almost as strong (0.79 and 0.77, respectively). In both of the models that include minorities, how-
ever, a one-point increase in the percentage of minorities was associated with a slight decrease in 
pedestrian crashes, holding other variables constant. This may however appear less surprising if one 
considers minority as a proxy rather than a direct explanation for poverty and the mobility patters 
that affect crashes more directly.
3 . regress CRASHESSQM PCTPOVERTY PCTCOMTRANSIT DENSITYSQM PCTMINORITY
Source        SS       df       MS              Number of obs = 27
           F(  4,    22) = 25.34
   Model 21438.5543 4 5359.63857 Prob > F      = 0.0000
Residual 4653.34653 22 211.515751 R-squared     = 0.8217
           Adj R-squared = 0.7892
   Total 26091.9008 26 1003.53465 Root MSE      = 14.544
   CRASHESSQM       Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
   PCTPOVERTY 80.28755 43.06891 1.86 0.076 -9.031899 169.607
PCTCOMTRANSIT 112.9698 57.71359 1.96 0.063 -6.72089 232.6604
   DENSITYSQM .0012186 .0001752 6.96 0.000 .0008553 .001582
  PCTMINORITY -8.581499 27.23396 -0.32 0.756 -65.06128 47.89828
        _cons -75.72793 32.70121 -2.32 0.030 -143.5461 -7.90978
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4 . regress CRASHESSQM PCTMINORITY PCTCOMTRANSIT DENSITYSQM
Source        SS       df       MS              Number of obs = 27
           F(  3,    23) = 29.46
   Model 20703.5136 3 6901.17118 Prob > F      = 0.0000
Residual 5388.38725 23 234.277706 R-squared     = 0.7935
           Adj R-squared = 0.7665
   Total 26091.9008 26 1003.53465 Root MSE      = 15.306
   CRASHESSQM       Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
  PCTMINORITY 29.2757 19.0975 1.53 0.139 -10.23049 68.78189
PCTCOMTRANSIT 90.15526 59.35828 1.52 0.142 -32.6367 212.9472
   DENSITYSQM .001163 .0001817 6.40 0.000 .0007871 .0015389
        _cons -65.1931 33.898 -1.92 0.067 -135.3164 4.930252
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 In all aforementioned models, a one-unit increase in population density produces almost no 
increase in the density of crashes, holding the other independent variables constant. This appears 
surprising given the strong correlation observed earlier between population and crash densities. 
Taking population density away from the models, however, significantly weakens their explanatory 
power as it causes adjusted R-squared values to drop from over 0.7 to less than 0.4 in all cases.
 This test, then, appears to have verified at the level of the Inner Ring CDs the researcher’s pre-
liminary assumptions on the positive correlations between pedestrian crashes and variables such 
as proportions of minorities, individuals in poverty, transit-dependent populations, as well as pop-
ulation density. In addition, this test showed that a combination of a CD’s proportions of individuals 
in poverty and transit commuters, and population density is the best model to predict pedestrian 
crashes. 
Pedestrian Safety Project Density
 Having completed the background test on the aforementioned variables as predictors of 
crashes, the analysis now turns to variables that can help predict the geographic concentration of 
pedestrian safety projects, measured through the pedestrian safety index. Again, the analysis begins 
with correlation analyses between the pedestrian safety index and the same key socioeconomic and 
demographic variables, plus the variable “crashes per square mile.” Most of these variables are used 
as potential equity indicators. Some serve as predictors of socioeconomic marginalization, such as 
minority populations, income, poverty, and lack of access to a vehicle. Others can be conceived as 
indicators of high practical needs for pedestrian safety projects, such as the proportions of transit 
and walking commuters, and population and crashes per square mile. The proportions of car-less 
households and transit and walking commuters can serve as indicators of both poverty and greater 
needs for pedestrian safety projects, due to the fact that poverty usually predicts lack of access to 
a vehicle and thus greater dependency on non-motorized transportation. The results appear in the 
following chart and scatter plots.
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Table 4.5: Observed Correlations Between Pedestrian Safety Index and Key 
Socioeconomic and Demographic Variables
Variable Correlation Size P-Value
% minority population 0.23 0.24
% transit commuters 0.39 0.05
% walking commuters 0.05 0.81
Average per capita income 0.02 0.93
% individuals living below poverty 0.12 0.55
% households with no vehicle available 0.28 0.16
Population per square mile 0.37 0.05
Crashes per square mile 0.33 0.1
 For the same variables, these analyses show weaker correlations with the pedestrian safety 
index than with crashes per square mile, as none of the observed correlations exceed the moderate 
size of 0.4.  
 The pedestrian safety index is most strongly correlated with the proportion of transit com-
muters, followed by population per square mile and pedestrian crashes per square mile. These vari-
ables show correlation sizes of 0.39, 0.37, and 0.33 respectively. The positive correlation of that in-
dex with pedestrian crashes, more particularly, appears consistent with NYC DOT’s methodology 
of determining the location of pedestrian safety projects primarily on the geography of pedestrian 
crashes (NYC DOT, 2010; Roe, 2013). 
 Socioeconomic variables such as the proportions of minority populations and individuals liv-
ing below the poverty level present positive but even more modest correlations with the pedestrian 
safety index, with correlation sizes of 0.23 and 0.12 respectively. Consistent with observations of 
the previous set of correlations, proportions of walking commuters and average individual incomes 
have negligible correlations (0.05 and 0.02, respectively) with the index and thus make very poor 
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MN 9 111,574 19,837 0.18 91,737 0.82 38,749 24,693 .64 7,199 0.19 15,977 32,341 0.32 39,660 31,806 0.8 74,252 2,045 146 97 13 1.86 192.55 9.65
MN 10 107,506 2,189 0.02 105,317 0.98 32,291 22,943 0.72 3,205 0. 0 13,772 38,740 0.37 45,845 37,322 0.81 76,701 2,386 170 122 16 22.09 190.9 115.7
MN 11 117,705 8,565 0.07 109,140 0.93 33,606 2,642 0. 7 5,453 0. 6 14,188 42,057 0.3 43,252 36,189 0.84 49,551 ,228 231 9 20 21.52 29 .87 72. 8
MN 12 208,433 28,242 0.14 180,191 0.86 71,438 44,519 0.62 8,107 0.11 13,928 60,775 0.30 70,581 55,35 0.78 74,514 3,312 237 84 11 23.52 347.02 67.78
BX 1 82,631 1,097 0.01 81,534 0.99 17,873 0,643 0.60 2,553 0.14 8,876 37,184 .46 27, 00 22,0 8 0.82 38,193 1,939 139 64 17 1.60 289.39 5.53
BX 2 46,984 582 0.01 46,402 0.99 10,751 ,318 0. 9 1,252 0.12 8,898 20,629 0.45 14,583 11,134 0.76 2 ,363 1,273 9 41 19 10.8 291.35 37.25
BX 3 68,537 678 0.01 67,859 0.99 15,287 9,766 0.64 1,137 0.07 9,258 30,538 0.46 22,33 17,031 0.76 42,636 1,168 83 52 12 10.30 194.06 53.06
BX 4 139,345 2,020 0.01 137,325 0.99 38,445 24,662 0.64 3,312 0.09 10,401 54,202 0.40 46,052 35,655 0.77 69,960 2,938 210 105 15 16.97 282.71 60.03
BX 5 128,570 1,917 0.02 126,653 0.99 33,578 22,110 0.66 2,440 0.07 9,754 52,649 0.41 40,390 31,773 0.79 92,961 2,721 194 141 15 8.74 198.57 44.04
BX 6 75,349 7,021 0.09 68,328 0.91 18,337 10,373 0.57 2,405 0.13 9,057 32,854 0.46 24,775 18,800 0.76 48,984 1,853 132 86 18 1.17 212.92 5.48
BX 7 141,411 15,164 0.11 126,247 0.89 4 ,283 26,640 0.60 4,026 0.09 12,438 45,342 0.33 48,159 33,717 0.70 73,790 2,683 192 100 14 23.23 241.58 96.17
BK 1 160,286 77,040 0.48 83,246 0.52 55,640 32,457 0.58 8,719 0.16 12,773 55,416 0.35 55,853 38,529 0.69 33,717 2,825 202 42 13 7.64 566.13 13.49
BK 2 99,170 33,931 0.34 65,239 0.66 46,325 30,777 0.66 5,207 0.11 31,352 22,182 0.24 43,535 29,261 0.67 34,378 3,247 232 81 23 8.54 371.86 22.96
BK 3 143,716 2,056 0.01 141,660 0.99 41,871 29,698 0.67 2,774 0.07 12,442 49,232 0.35 50,934 36,182 0.71 50,422 3,486 249 87 17 0.00 315.74 .00
BK 4 103,993 3,026 0.03 100,967 0.97 30,226 19,038 0.59 4,159 0.14 9,729 38,673 0.38 31,091 21,975 0.71 51,167 2,293 164 81 16 0.00 211.82 0.00
BK 5 173,311 8,785 0.05 164,526 0.95 50,336 28,800 0.57 3,362 0.07 11,351 56,618 0.33 55,066 33,258 0.60 30,932 3,498 250 45 14 7.29 624.34 11.68
BK 6 103,703 57,106 0.55 46,597 0.45 56,185 38,091 0.68 5,165 0.09 34,126 15,646 0.15 46,623 28,347 0.61 33,612 1,771 127 41 12 15.69 328.64 47.74
BK 7 120,262 27,369 0.23 92,893 0.77 46,500 27,181 0.59 6,459 0.14 15,231 29,446 0.25 38,986 23,488 0.60 30,976 2,334 167 43 14 30.56 425.19 71.87
BK 8 95,953 6,536 0.07 89,417 0.93 35,451 25,073 0.71 2,245 0.06 16,448 25,970 0.28 37,397 26,529 0.71 58,624 1,992 142 87 15 7.53 181.22 41.53
BK 9 103,870 11,733 0.11 92,137 0.89 38,131 25,681 0.67 2,924 0.08 14,585 25,044 0.24 36,772 23,996 0.65 63,895 2,645 189 116 18 5.11 191.51 26.71
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QN 4 166,925 17,540 0.11 149,385 0.90 68,054 42,842 0.63 5,026 0.07 14,086 31,991 0.19 50,542 27,361 0.54 70,901 2,600 186 79 11 3.83 309.28 12.38
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MN 11 117,705 8,565 0.07 109,140 0.93 33,606 22,642 0.67 5,453 0.16 14,188 42,057 0.37 43,252 36,189 0.84 49,551 3,228 231 97 20 21.52 294.87 72.98
MN 12 208,433 28,242 0.14 180,191 0.86 71,438 44,519 0.62 8,107 0.11 13,928 60,775 0.30 70,581 55,359 0.78 74,514 3,312 237 84 11 23.52 347.02 67.78
BX 1 82,631 1,097 0.01 81,534 0.99 17,873 10,643 0.60 2,553 0.14 8,876 37,184 0.46 27,000 22,078 0.82 38,193 1,939 139 64 17 1.60 289.39 5.53
BX 2 46,984 582 0.01 46,402 0.99 10,751 6,318 0.59 1,252 0.12 8,898 20,629 0.45 14,583 11,134 0.76 21,363 1,273 91 41 19 10.85 291.35 37.25
BX 3 68,537 678 0.01 67,859 0.99 15,287 9,766 0.64 1,137 0.07 9,258 30,538 0.46 22,334 17,031 0.76 42,636 1,168 83 52 12 10.30 194.06 53.06
BX 4 139,345 2,020 0.01 137,325 0.99 38,445 24,662 0.64 3,312 0.09 10,401 54,202 0.40 46,052 35,655 0.77 69,960 2,938 210 105 15 16.97 282.71 60.03
BX 5 128,570 1,917 0.02 126,653 0.99 33,578 22,110 0.66 2,440 0.07 9,754 52,649 0.41 40,390 31,773 0.79 92,961 2,721 194 141 15 8.74 198.57 44.04
BX 6 75,349 7,021 0.09 68,328 0.91 18,337 10,373 0.57 2,405 0.13 9,057 32,854 0.46 24,775 18,800 0.76 48,984 1,853 132 86 18 1.17 212.92 5.48
BX 7 141,411 15,164 0.11 126,247 0.89 44,283 26,640 0.60 4,026 0.09 12,438 45,342 0.33 48,159 33,717 0.70 73,790 2,683 192 100 14 23.23 241.58 96.17
BK 1 160,286 77,040 0.48 83,246 0.52 55,640 32,457 0.58 8,719 0.16 12,773 55,416 0.35 55,853 38,529 0.69 33,717 2,825 202 42 13 7.64 566.13 13.49
BK 2 99,170 33,931 0.34 65,239 0.66 46,325 30,777 0.66 5,207 0.11 31,352 22,182 0.24 43,535 29,261 0.67 34,378 3,247 232 81 23 8.54 371.86 22.96
BK 3 143,716 2,056 0.01 141,660 0.99 41,871 29,698 0.67 2,774 0.07 12,442 49,232 0.35 50,934 36,182 0.71 50,422 3,486 249 87 17 0.00 315.74 0.00
BK 4 103,993 3,026 0.03 100,967 0.97 30,226 19,038 0.59 4,159 0.14 9,729 38,673 0.38 31,091 21,975 0.71 51,167 2,293 164 81 16 0.00 211.82 0. 0
BK 5 173,311 8,785 0.05 164,526 0.95 50,336 28,800 0.57 3,362 0.07 11,351 56,618 0.33 55,066 33,258 0.60 30,932 3,498 250 45 14 7.29 624.34 11.68
BK 6 103,703 57,106 0.55 46,597 0.45 56,185 38,091 0.68 5,165 0.09 34,126 15,646 0.15 46,623 28,347 0.61 33,612 1,771 127 41 12 15.69 328.64 47.74
BK 7 120,262 27,369 0.23 92,893 0.77 46,5 0 27,181 0.59 6,459 0.14 15,231 29,446 0.25 38,986 23,488 0.60 30,976 2,334 167 43 14 30.56 425.19 71.87
BK 8 95,953 6,536 0.07 89,417 0.93 35,451 25,073 0.71 2,245 0.06 16,448 25,970 0.28 37,397 26,529 0.71 58,624 1,992 142 87 15 7.53 181.22 41.53
BK 9 103,870 11,733 0.11 92,137 0.89 38,131 25,681 0.67 2,924 0.08 14,585 25,044 0.24 36,772 23,996 0.65 63,895 2,645 189 116 18 5.11 191.51 26.71
BK 14 168,806 60,268 0.36 108,538 0.64 61,936 37,536 0.61 3,907 0.06 15,610 38,714 0.23 57,635 33,481 0.58 57,273 3,920 280 95 17 1.82 332.94 5.46
BK 16 85,728 589 0.01 85,139 0.99 20,895 13,607 0.65 1,717 0.08 9,826 35,974 0.43 28,400 20,677 0.73 46,165 2,300 164 88 19 0.98 228.47 4.30
QN 1 210,763 88,606 0.42 122,157 0.58 84,414 51,972 0.62 7,125 0.08 17,737 39,765 0.20 78,777 44,165 0.56 34,240 1,918 137 22 7 6.19 678.07 9.13
QN 2 109,828 33,877 0.31 75,951 0.69 49,941 33,064 0.66 3,691 0.07 18,224 17,906 0.17 41,310 22,776 0.55 21,857 2,058 147 29 13 13.58 624.34 21.75
QN 3 168,572 25,351 0.15 143,221 0.85 67,667 40,089 0.59 4,755 0.07 15,489 31,969 0.19 53,132 27,043 0.51 56,637 2,118 151 51 9 10.53 400.79 26.27
QN 4 166,925 17,540 0.11 149,385 0.90 68,054 42,842 0.63 5,026 0.07 14,086 31,991 0.19 50,542 27,361 0.54 70,901 2,600 186 79 11 3.83 309.28 12.38






































































































































































































































































































































MN 9 111,574 19,837 0.18 91,737 0.82 38,749 24,693 0.64 7,199 0.19 15,977 32,341 0.32 39,660 31,806 0.80 74,252 2,045 146 97 13 1.86 192.55 9.65
MN 10 107,506 2,189 0.02 105,317 0.98 32,291 22,943 0.72 3,205 0.10 13,772 38,740 0.37 45,845 37,322 0.81 76,701 2,386 170 122 16 22.09 190.96 115.70
MN 11 117,705 8,565 0.07 109,140 0.93 33,606 22,642 0.67 5,453 0.16 14,188 42,057 0.37 43,252 36,189 0.84 49,551 3,228 231 97 20 21.52 294.87 72.98
MN 12 208,433 28,242 0.14 180,191 0.86 71,438 44,519 0.62 8,107 0.11 13,928 60,775 0.30 70,581 55,359 0.78 74,514 3,312 237 84 11 23.52 347.02 67.78
BX 1 82,631 1,097 0.01 81,534 0.99 17,873 10,643 0.60 2,553 0.14 8,876 37,184 0.46 27,000 22,078 0.82 38,193 1,939 139 64 17 1.60 289.39 5.53
BX 2 46,984 582 0.01 46,402 0.99 10,751 6,318 0.59 1,252 0.12 8,898 20,629 0.45 14,583 11,134 0.76 21,363 1,273 91 41 19 10.85 291.35 37.25
BX 3 68,537 678 0.01 67,859 0.99 15,287 9,766 0.64 1,137 0.07 9,258 30,538 0.46 22,334 17,031 0.76 42,636 1,168 83 52 12 10.30 194.06 53.06
BX 4 139,345 2,020 0.01 137,325 0.99 38,445 24,662 0.64 3,312 0.09 10,401 54,202 0.40 46,052 35,655 0.77 69,960 2,938 210 105 15 16.97 282.71 60.03
BX 5 128,570 1,917 0.02 126,653 0.99 33,578 22,110 0.66 2,440 0.07 9,754 52,649 0.41 40,390 31,773 0.79 92,961 2,721 194 141 15 8.74 198.57 44.04
BX 6 75,349 7,021 0.09 68,328 0.91 18,337 10,373 0.57 2,405 0.13 9,057 32,854 0.46 24,775 18,800 0.76 48,984 1,853 132 86 18 1.17 212.92 5.48
BX 7 141,411 15,164 0.11 126,247 0.89 44,283 26,640 0.60 4,026 0.09 12,438 45,342 0.33 48,159 33,717 0.70 73,790 2,683 192 100 14 23.23 241.58 96.17
BK 1 160,286 77,040 0.48 83,246 0.52 55,640 32,457 0.58 8,719 0.16 12,773 55,416 0.35 55,853 38,529 0.69 33,717 2,825 202 42 13 7.64 566.13 13.49
BK 2 99,170 33,931 0.34 65,239 0.66 46,325 30,777 0.66 5,207 0.11 31,352 22,182 0.24 43,535 29,261 0.67 34,378 3,247 232 81 23 8.54 371.86 22.96
BK 3 143,716 2,056 0.01 141,660 0.99 41,871 29,698 0.67 2,774 0.07 12,442 49,232 0.35 50,934 36,182 0.71 50,422 3,486 249 87 17 0.00 315.74 0.00
BK 4 103,993 3,026 0.03 100,967 0.97 30,226 19,038 0.59 4,159 0.14 9,729 38,673 0.38 31,091 21,975 0.71 51,167 2,293 164 81 16 0.00 211.82 0.00
BK 5 173,311 8,785 0.05 164,526 0.95 50,336 28,800 0.57 3,362 0.07 11,351 56,618 0.33 55,066 33,258 0.60 30,932 3,498 250 45 14 7.29 624.34 11.68
BK 6 103,703 57,106 0.55 46,597 0.45 56,185 38,091 0.68 5,165 0.09 34,126 15,646 0.15 46,623 28,347 0.61 33,612 1,771 127 41 12 15.69 328.64 47.74
BK 7 120,262 27,369 0.23 92,893 0.77 46,500 27,181 0.59 6,459 0.14 15,231 29,446 0.25 38,986 23,488 0.60 30,976 2,334 167 43 14 30.56 425.19 71.87
BK 8 95,953 6,536 0.07 89,417 0.93 35,451 25,073 0.71 2,245 0.06 16,448 25,970 0.28 37,397 26,529 0.71 58,624 1,992 142 87 15 7.53 181.22 41.53
BK 9 103,870 11,733 0.11 92,137 0.89 38,131 25,681 0.67 2,924 0.08 14,585 25,044 0.24 36,772 23,996 0.65 63,895 2,645 189 116 18 5.11 191.51 26.71
BK 14 168,806 60,268 0.36 108,538 0.64 61,936 37,536 0.61 3,907 0.06 15,610 38,714 0.23 57,635 33,481 0.58 57,273 3,920 280 95 17 1.82 332.94 5.46
BK 16 85,728 589 0.01 85,139 0.99 20,895 13,607 0.65 1,717 0.08 9,826 35,974 0.43 28,400 20,677 0.73 46,165 2,300 164 88 19 0.98 228.47 4.30
QN 1 210,763 88,606 0.42 122,157 0.58 84,414 51,972 0.62 7,125 0.08 17,737 39,765 0.20 78,777 44,165 0.56 34,240 1,918 137 22 7 6.19 678.07 9.13
QN 2 109,828 33,877 0.31 75,951 0.69 49,941 33,064 0.66 3,691 0.07 18,224 17,906 0.17 41,310 22,776 0.55 21,857 2,058 147 29 13 13.58 624.34 21.75
QN 3 168,572 25,351 0.15 143,221 0.85 67,667 40,089 0.59 4,755 0.07 15,489 31,969 0.19 53,132 27,043 0.51 56,637 2,118 151 51 9 10.53 400.79 26.27
QN 4 166,925 17,540 0.11 149,385 0.90 68,054 42,842 0.63 5,026 0.07 14,086 31,991 0.19 50,542 27,361 0.54 70,901 2,600 186 79 11 3.83 309.28 12.38




































































































































































































































































































































MN 9 111,574 19,837 0.18 91,737 0.82 38,749 24,693 0.64 7,199 0.19 15,977 32,341 0.32 39,660 31,806 0.80 74,252 2,045 146 97 13 1.86 192.55 9.65
MN 10 107,506 2,189 0.02 105,317 0.98 32,291 22,943 0.72 3,205 0.10 13,772 38,740 0.37 45,845 37,322 0.81 76,701 2,386 170 122 16 22.09 190.96 115.70
MN 11 117,705 8,565 0.07 109,140 0.93 33,606 22,642 0.67 5,453 0.16 14,188 42,057 0.37 43,252 36,189 0.84 49,551 3,228 231 97 20 21.52 294.87 72.98
MN 12 208,433 28,242 0.14 180,191 0.86 71,438 44,519 0.62 8,107 0.11 13,928 60,775 0.30 70,581 55,359 0.78 74,514 3,312 237 84 11 23.52 347.02 67.78
BX 1 82,631 1,097 0.01 81,534 0.99 17,873 10,643 0.60 2,553 0.14 8,876 37,184 0.46 27,000 22,078 0.82 38,193 1,939 139 64 17 1.60 289.39 5.53
BX 2 46,984 582 0.01 46,402 0.99 10,751 6,318 0.59 1,252 0.12 8,898 20,629 0.45 14,583 11,134 0.76 21,363 1,273 91 41 19 10.85 291.35 37.25
BX 3 68,537 678 0.01 67,859 0.99 15,287 9,766 0.64 1,137 0.07 9,258 30,538 0.46 22,334 17,031 0.76 42,636 1,168 83 52 12 10.30 194.06 53.06
BX 4 139,345 2,020 0.01 137,325 0.99 38,445 24,662 0.64 3,312 0.09 10,401 54,202 0.40 46,052 35,655 0.77 69,960 2,938 210 105 15 16.97 282.71 60.03
BX 5 128,570 1,917 0.02 126,653 0.99 33,578 22,110 0.66 2,440 0.07 9,754 52,649 0.41 40,390 31,773 0.79 92,961 2,721 194 141 15 8.74 198.57 44.04
BX 6 75,349 7,021 0.09 68,328 0.91 18,337 10,373 0.57 2,405 0.13 9,057 32,854 0.46 24,775 18,800 0.76 48,984 1,853 132 86 18 1.17 212.92 5.48
BX 7 141,411 15,164 0.11 126,247 0.89 44,283 26,640 0.60 4,026 0.09 12,438 5,342 0.33 48,159 33,717 0.70 73,790 2,683 192 100 14 23.23 241.58 96.17
BK 1 160,286 77,040 0.48 83,246 0.52 55,640 32,457 0.58 8,719 0.16 12,773 55,416 0.35 55,853 38,529 0.69 33,717 2,825 202 42 13 7.64 566.13 13.49
BK 2 99,170 33,931 0.34 65,239 0.66 46,325 30,777 0.66 5,207 0.11 31,352 22,182 0.24 43,535 29,261 0.67 34,378 3,247 232 81 23 8.54 371.86 22.96
BK 3 143,716 2,056 0.01 141,660 0.99 41,871 29,698 0.67 2,774 0.07 12,442 49,232 0.35 50,934 36,182 0.71 50,422 3,486 249 87 17 0.00 315.74 0.00
BK 4 103,993 3,026 0.03 100,967 0.97 3 ,226 19,038 0.59 4,159 0.14 9,729 38,673 0.38 31,091 21,975 0.71 51,167 2,293 164 81 16 0.00 211.82 .00
BK 5 173,311 8,785 0.05 164,526 0.95 50,336 28,800 0.57 3,362 0.07 11,351 56,618 0.33 55,066 33,258 0.60 30,932 3,498 250 45 14 7.29 624.34 11.68
BK 6 103,703 57,106 0.55 46,597 0.45 56,185 38,091 0.68 5,165 0.09 34,126 15,646 0.15 46,623 28,347 0.61 33,612 1,771 127 41 12 15.69 328.64 47.74
BK 7 120,262 27,369 0.23 92,893 0.77 6,500 27,181 0.59 6,459 0.14 15,231 29,446 0.25 38,986 23,488 0.60 30,976 2,334 167 43 14 30.56 425.19 71.87
BK 8 95,953 6,536 0.07 89,417 0.93 35,451 25,073 0.71 2,245 0.06 16,448 25,970 0.28 37,397 26,529 0.71 58,624 1,992 142 87 15 7.53 181.22 41.53
BK 9 103,870 11,733 0.11 92,137 0.89 38,131 25,681 0.67 2,924 0.08 14,585 25,044 0.24 36,772 23,996 0.65 63,895 2,645 189 116 18 5.11 191.51 26.71
BK 14 168,806 60,268 0.36 108,538 0.64 61,936 37,536 0.61 3,907 0.06 15,610 38,714 0.23 57,635 33,481 0.58 57,273 3,920 280 95 17 1.82 332.94 5.46
BK 16 85,728 589 0.01 85,139 0.99 20,895 13,607 0.65 1,717 0.08 9,826 35,974 0.43 28,400 20,677 0.73 46,165 2,300 164 88 19 0.98 228.47 4.30
QN 1 210,763 88,606 0.42 122,157 0.58 84,414 51,972 0.62 7,125 0.08 17,737 39,765 0.20 78,777 44,165 0.56 34,240 1,918 137 22 7 6.19 678.07 9.13
QN 2 109,828 33,877 0.31 75,951 0.69 49,941 33,064 0.66 3,691 0.07 18,224 17,906 0.17 41,310 22,776 0.55 21,857 2,058 147 29 13 13.58 624.34 21.75
QN 3 168,572 25,351 0.15 143,221 0.85 67,667 40,089 0.59 4,755 0.07 15,489 31,969 0.19 53,132 27,043 0.51 56,637 2,118 151 51 9 10.53 400.79 26.27
QN 4 166,925 17,540 0.11 149,385 0.90 68,054 42,842 0.63 5,026 0.07 14,086 31,991 0.19 50,542 27,361 0.54 70,901 2,600 186 79 11 3.83 309.28 12.38
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 Ordinary least square regression analyses that use the pedestrian safety index as their de-
pendent variable echo the weaker relations shown by the correlation analyses. All observed results 
had small adjusted R-squared values, in both single-variable and multi-variable models. Most also 
present the problem of statistical insignificance due to the small sample size of the 27 Inner Ring 
community districts.
 Regressing the pedestrian safety index with the proportions of transit users, households with 
no vehicle available, and population density separately produced weak adjusted R-squared values, 
all situated between 0.1 and 0.2. The strongest regression model with more than one independent 
variable is the one that combined proportions of car-less households and individuals in poverty, 
with a low adjusted R-squared value of 0.19. In this model, a one-point percentage increase in the 
percentage of car-less households is associated with an increase of 234 points in the pedestrian 
safety index. The same increase in the percentage of individuals below poverty is associated with a 
decrease of 178 points in that index. 
5 . regress PEDTTINDEX PCTHHNOCAR PCTPOVERTY
Source        SS       df       MS              Number of obs = 27
           F(  2,    24) = 3.99
   Model 6432.12133 2 3216.06066 Prob > F      = 0.0318
Residual 19325.542 24 805.230916 R-squared     = 0.2497
           Adj R-squared = 0.1872
   Total 25757.6633 26 990.679358 Root MSE      = 28.377
  PEDTTINDEX       Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
  PCTHHNOCAR 233.8381 85.22736 2.74 0.011 57.93747 409.7387
  PCTPOVERTY -177.9986 95.74674 -1.86 0.075 -375.6102 19.61292
       _cons -71.13533 38.11283 -1.87 0.074 -149.7963 7.525677
 The next strongest model, which adds population density to the model, slightly decreases 
the R-squared value to 0.18, which makes it the second strongest model. Again, a one-point increase 
in the percentage of individuals in poverty is associated with a decrease in the pedestrian safety 
index (-154 points). Substituting the proportion of individuals in poverty with that of minority pop-
ulations on one hand, and the proportion of transit commuters with that of car-less households on 
the other, both produce very low adjusted R-squared values of less than 0.1 each.
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6 . regress PEDTTINDEX PCTHHNOCAR PCTPOVERTY DENSITYSQM
Source        SS       df       MS              Number of obs = 27
           F(  3,    23) = 2.85
   Model 6979.2523 3 2326.41743 Prob > F      = 0.0597
Residual 18778.411 23 816.452653 R-squared     = 0.2710
           Adj R-squared = 0.1759
   Total 25757.6633 26 990.679358 Root MSE      = 28.574
  PEDTTINDEX       Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
  PCTHHNOCAR 196.2109 97.35325 2.02 0.056 -5.179627 397.6014
  PCTPOVERTY -153.5921 100.9163 -1.52 0.142 -362.3533 55.16903
  DENSITYSQM .0002723 .0003327 0.82 0.421 -.0004159 .0009606
       _cons -66.82147 38.73759 -1.72 0.098 -146.9563 13.31334
7 .
 It appears, then, that poverty is associated with a lower pedestrian safety index when hold-
ing other variables constant. It however still correlates positively with that index, which means that 
other variables are important enough to trump the negative effect of poverty; the interpretation, 
then, would be that CDs with higher proportions of poor are not overall worse off in terms of pe-
destrian safety projects when taking into account other variables. The overall takeaway is that the 
combination any variables included in this study, including the strongest models, can only explain 
a small amount of variations in the concentration of pedestrian safety elements. Any variation in 
the proportion of roadway containing or adjacent to a pedestrian safety project in a given CD can 
only be weakly predicted by the independent variables used as equity indicators in this study. In 
addition, one major caveat to the relations observed in this analysis is that of the small sample size, 
which decreases their statistical significance. If most observations regarding predictors of pedestri-
an crashes are statistically significant, only three independent variables had a P-value inferior to 0.05 
when regressed individually with the pedestrian safety index: proportions of transit commuters and 




CHAPTER 5:  DISCUSSION
 Despite the modest size of the relations between the pedestrian safety index and various eq-
uity indicators observed in the previous chapter, the observations described in the previous chapter 
can still provide insight into the relations between the geographic distribution of pedestrian safety 
projects and the measured equity indicators. 
 The goal of this thesis was to examine the relation between the geographic distribution of 
pedestrian safety projects and socioeconomic and demographic indicators of social equity at the 
level of the New York City Inner Ring community districts (CDs). It proposed to do so by applying 
part of Rodger’s et al.’s methodology to the level of CDs. Chapter 2 had discussed the fact that many 
urban areas with important low-income and minority populations have historically experienced 
a higher share of negative externalities and received fewer benefits from transportation projects. 
These disparities in outcomes were in part the result of inequities in the planning decision-making 
process of the previous decades that transportation equity and environmental justice advocates 
seek to remedy. This situation was both the background and the starting points of this thesis: the 
resulting research sought to add to the discussion on social equity in transportation planning and 
apply it to the growing sub-fields of active transportation and pedestrian safety in which the litera-
ture remains modest in the United States. 
PEDESTRIAN CRASH DENSITIES
 Urban areas with higher proportions of low income and minority populations experience 
higher pedestrian crash rates. This thesis sought to verify this relation at the level of Inner Ring com-
munity district. The confirmation of these findings at the present geographic level of analysis would 
justify the need for a higher concentration of pedestrian safety projects in the same areas based on 
the “worst needs first” equity principle: areas experiencing the most crashes should, according to 
this logic, receive more pedestrian safety treatments. It was therefore necessary to ascertain the re-
lation between pedestrian crashes and key socioeconomic and demographic predictors of crashes 
at the level of the Inner Ring before measuring the relations between the same variables and the 
pedestrian safety index. 
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 As previously observed, the density of pedestrian crashes at the CD level increases signifi-
cantly with proportions of minority populations, transit commuters, individuals living below pover-
ty, and households without access to a vehicle, as well with population density, all of which showed 
positive correlations with the density of pedestrian crashes. Population density was the variable 
with the highest correlation to pedestrian crashes. For instance Bronx CD 5, which has the highest 
population density of the entire Inner Ring (92,961 inhabitants per square mile), also has the high-
est density of pedestrian crashes (141 crashes per square mile annually). In the strongest regression 
model, however, any increase in population density had a quasi-null association with increases in 
pedestrian crashes per square mile. Increases in the two other variables of the model, namely the 
proportions of individuals living below poverty and transit commuters, were associated with much 
higher increases in crashes. One likely explanation is that high-density areas usually have charac-
teristics such as a mix of land uses and high transit ridership that make walking a convenient or 
necessary option for many trips, which in turn increases potential roadway conflicts with vehicles. 
Another explanation could be that lower-income individuals in urban areas rely less on driving and 
more on walking and transit, which again increases their exposure to crashes as pedestrians. One 
overall interpretation, then, could be that it is less an area’s high population density but rather other 
characteristics associated with density such as the proportion of transit commuters (and therefore 
their likelihood to walk at the start and end of a transit trip) that increase pedestrian crash rates. 
 In any case, these preliminary observations appear to confirm at the level of Inner Ring CDs 
the common understanding that areas with higher proportions of poor and minority populations, 
as well as those with higher proportions of transit commuters and households with no access to a 
vehicle happen to experience higher pedestrian crash rates. In this regard, the connection between 
crashes and CD-level socioeconomic disadvantages that these results suggest is consistent with 
similar findings from Jones & Lucas, Morency et al., and Kravetz & Noland (Jones & Lucas, 2012; 
Morency et al., 2012; Kravetz & Noland, 2012). Having confirmed this relation, the next step of the 
analysis was to examine whether roadways in more crash-prone areas also had more pedestrian 
safety featured installed since 2008.
PEDESTRIAN SAFETY PROJECTS DENSITY
 To answer the question of whether the distribution of pedestrian safety projects in New York 
City Inner Ring community districts is equitable or not, this research compared different equity in-
dicators in the form of socioeconomic and demographic information with the density of pedestrian 
safety projects on a CD level. Environmental justice advocates would share the view that the plan-
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ning of pedestrian safety projects should aim at improving vertical equity by locating such projects 
in areas with higher proportions of low-income and minority populations, as the transportation 
patterns of such groups (lower vehicle access and higher levels of walking and transit usage) expose 
them to more to pedestrian crashes. Findings that areas with higher proportions of transit com-
muters and car-less households have higher pedestrian safety indexes would also satisfy the “worst 
needs first” principle of resource allocation.
 All of the dependent variables measured in this study show positive correlations with the 
pedestrian safety index, although at more modest scales and with lower statistical significance than 
with pedestrian crash densities. Of all correlations measured, the strongest was that with the propor-
tion of transit commuters, which however remains moderate at a value of 0.39. Crashes per square 
mile appear moderately correlated with the pedestrian safety index; this seems to be consistent 
with the Department of Transportation’s methodology of locating pedestrian safety projects in the 
most crash-prone locations, although NYC DOT’s methodology is primarily based on ranking crash-
es according to corridors rather than larger geographic areas such as CDs (Roe, 2013). Proportions of 
transit and walking commuters as well as the percentage of households with no vehicle access can 
be understood as signs of greater needs for pedestrian safety projects because they make walking 
more necessary; the positive correlation of these variables with the index, although moderate, seem 
to indicate that this need is addressed. The correlation between this index and the proportion of 
minorities and individuals living below the poverty line is also positive, although weak. 
 Regression analyses that used the pedestrian safety index only produced weak adjusted 
R-squared values, meaning that the (combination) of variables used in the study only explain a mod-
est share of variations in the geographic concentration of pedestrian safety projects. The analyses 
showed that the combination of poverty and lack of access to a vehicle explained variations in the 
index most strongly. In this model, the percentage of individuals living below the poverty level ap-
pears to be negatively associated with that index. In other words, holding vehicle access constant, 
poverty would tend to decrease the concentration of pedestrian safety projects at the CD level. 
Overall correlations between the index and poverty, however, were positive. One plausible interpre-
tation would be that other (combinations of ) factors would have enough weigh to trump the nega-
tive effects of poverty on the index. This would mean, at the very least, that the actual geographical 
distribution of pedestrian safety projects does not make areas with high proportions of either or 
both groups worse off in terms of pedestrian safety than those where these indicators are lower. 
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 Based on the positive correlations between the pedestrian safety index and the independent 
variables used, it appears that the geographic distribution of pedestrian safety projects at the level of 
Inner Ring community districts can be qualified as equitable with caution. A first implication would 
be that NYC DOT’s methodology in determining pedestrian safety projects locations based on crash 
frequencies de facto addresses socioeconomic inequities in pedestrian crash rates. This implication 
is particularly relevant in light of studies that found an over-representation of low-income and mi-
nority populations among pedestrian deaths in the United States (Ernst, 2011) and in New York City 
(Chen et al., 2011). Also, because low-income households are less likely to own an automobile due 
to financial constraints and consequently rely more on walking and public transportation (Tomer, 
2011), their needs in pedestrian safety improvements are particularly acute. This study’s findings 
that the roadways of areas with higher proportions of low-income, minority, and transit-dependent 
populations happen to have a higher share of pedestrian safety projects thus seems to validate 
the adequacy of the methodology used by NYC DOT in addressing the equity principles according 
to which transportation investments and interventions must compensate for inequities that affect 
more vulnerable populations and must prioritize areas and users in most dire needs (Litman, 2012). 
Study Limitations 
 Caution in interpreting this study’s results must be emphasized for at least two reasons. First, 
none of the observed relations is particularly strong. The strongest model, which regressed the pe-
destrian safety index with proportions of individuals in poverty and car-less households, only ex-
plained 19 percent of the variations in the pedestrian safety index. Second, most correlations and 
regressions in which this index is a dependent variable lack satisfactory statistical significance, as 
most have a P-value superior to 0.05. Although expected from the small sample size used in this 
study, the lack of statistical significance for most of these relations means that further studies with 
larger sample sizes are needed before affirming with certitude that the geographic distribution of 
pedestrian safety projects is equitable according to the standards used in this study. 
 Other limitations reside in the study design and scope. This study did not determine whether 
the relations observed at the level of Inner Ring community districts also hold true at other geo-
graphic levels such as census blocks and tracts, intersections, or corridors. Another design limitation 
exists in the selection of pedestrian safety projects based solely on the projects included in the NYC 
DOT website’s project database, which may therefore involuntarily exclude potential projects that 
do not appear in the database. Although the researcher tried to be as accurate as possible in includ-
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ing the relevant pedestrian safety projects into the study, it may possible that the set of projects 
measured in this research represents only a subset of the entire set of pedestrian safety projects 
actually planned and implemented during the same timeframe and geographic area of study.
 The measure of equity used in this study also constitutes another limitation. This study was 
mainly interested in examining the equity of the geographic distribution of pedestrian safety proj-
ects in relation with indicators of potential deprivation such as the proportions of minorities, indi-
viduals in poverty, and car-less households at the CD level. These represent only a few of the many 
possible measures of equity. The scope of this study prevented the researcher from evaluating eq-
uity in the process of planning for pedestrian safety projects. Future studies could complement the 
current one by examining whether NYC DOT’s process of planning with community districts and 
their constituents is equitable. Questions of whether decision-makers provide room for meaningful 
and representative participation, or their success in engaging politically disenfranchised or under-
represented groups in the planning process, could constitute departure points for such studies. The 
latter could build upon similar concerns expressed in the Municipal Arts Society’s report Planning 
for All New Yorkers and apply them to the area of transportation planning (Municipal Arts Society, 
2010).  
 Additionally, this study does not measure the actual impact of NYC DOT’s pedestrian safety 
projects in the socioeconomic and demographic composition of pedestrian crash victims, neither 
does it measure the impact of the same projects on actual crash rates in the community districts dis-
cussed in this research. For example, were these projects successful in reducing disparities in pedes-
trian crash rates between different groups in such a way that low-income individuals and minorities 
are as likely as others to be affected by pedestrian crashes? Steinbach et al., for instance, noted that 
while public authorities in London have targeted deprived areas for 20 mph zones, socioeconom-
ic disparities in road injuries in the British capital have widened over time (Steinbach et al., 2010). 
Transposing Steinbach’s study to New York, the question could be whether these projects actually 
reduce pedestrian crash rates in the most dangerous areas more than in areas that started off as 
safer.
 Finally, the “why?” of the relation between the geographic distribution of pedestrian safety 
projects and the socioeconomic and demographic characteristics of the areas in which they are 
located deserves more investigation. This thesis partly answers this question when discussing NYC 
DOT’s crash-based methodology in determining the location of pedestrian safety projects. Engineer-
ing, however, is only one part of the decision-making process. The latter is also a result of a dialogue 
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between NYC DOT and communities, usually represented by community boards and various orga-
nizations such as neighborhood associations and business improvement districts. As other projects 
also stem from bottom-up, citizen-driven initiatives, one question that deserves more attention is 
whether socioeconomic disparities affect the number, nature, and outcome of community-initiat-
ed pedestrian safety projects. Grant et al.’s study found that lower socioeconomic status neighbor-
hoods in Ottawa face greater challenges in the socio-political process of planning of pedestrian 
safety improvements due to disadvantages in social capital such as smaller human and economic 
resources to mobilize and influence decision-makers (Grant et al., 2010). Consequently, future stud-
ies should verify at a geographic level similar to this study whether inter-neighborhood disparities 
in social capital translate into disparities in physical walking conditions such as pedestrian safety. 
Applying Grant e al.’s methodology to New York City should be particularly relevant at the level of 
community districts as politically organized entities whose responsibilities include the planning of 
pedestrian safety projects. More importantly, it would enable the evaluation of equity in pedestrian 
planning not only in terms of outcome, but also in terms of process. 
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 As noted in the introduction, this thesis seeks to put forward the topic of equity in discussions 
around pedestrian safety and active transportation, especially regarding the geographic and social 
distribution of such projects. Examining this topic from the “worst needs first” and social justice an-
gles, it was concerned with whether areas with higher concentration of low-income and minority 
populations as well as groups in greater needs of pedestrian safety improvements receive their “fair 
share” of pedestrian safety projects. The author’s hope is that this thesis could fuel discussions on the 
needs to further improve pedestrian safety in New York City and the rest of the country, and to nar-
row the social discrepancies in pedestrian fatalities and injuries in favor of the most disadvantaged 
residents and other groups vulnerable to pedestrian crashes.
  Based on the methodology and definitions used in this study, Chapters 4 and 5 concluded 
that the geographic distribution of pedestrian safety projects could be qualified as equitable with 
caution. This geographic distribution, in large part, stems from NYC DOT’s methodology of deter-
mining the location and nature of pedestrian safety projects based on a ranking of the most dan-
gerous locations. The most direct recommendation for NYC DOT, then, would be to maintain such 
methodology, as well as to reinforce other programs that further improve pedestrian safety while 
reducing inequities in pedestrian crashes. Because the Inner Ring roadway portions containing or 
immediately adjacent to a pedestrian safety element make up 261 acres or less than 3 percent of 
the total roadway surface, there remain much room for additional pedestrian safety projects and 
improvements. It is the author’s hope that NYC DOT continues and even intensifies such effort under 
the next mayoral administration to reduce pedestrian injuries and fatalities to an even lower level.
 
 One observation made earlier in this thesis was the modest size of the pedestrian planning 
literature that explicitly addresses issues of social equity in the planning and outcomes of pedestri-
an safety projects, for which this study sought to compensate. For instance, NYC DOT’s Pedestrian 
Safety Study and Action Plan described certain social and demographic groups as being overrepre-
sented among pedestrian crash victims, but does not explicitly address social equity in its efforts to 
improve pedestrian safety (NYC DOT, 2010c). The 2012 Chicago Pedestrian Plan was more explicit in 
including social equity as one of its considerations, however it did not provided the methodology it 
uses to achieve such objective (CDOT, 2012). 
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 One recommendation that can be drawn from such observations would be that future pe-
destrian plans provide more information on their definition of social equity, how such concerns 
factor into their planning decisions, and the methodology used to address such concerns. Anoth-
er recommendation would be that transportation departments provide more information on their 
efforts to monitor their performances in pedestrian crash reductions, in particular regarding so-
cio-economic disparities in pedestrian crashes. Such recommendations build on the more general 
necessity for transportation planners and agencies to further reduce socioeconomic disparities in 
access to transportation resources, the latter’s impact on different groups, and in the process of 
planning for transportation projects. 
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 Curb extension (also known as a “neckdown” or “bulbout”): an expansion of the curb line 
into the roadway, most often at street corners. Curb extensions can improve pedestrian safety by 
reducing the roadway crossing distance, make the crosswalk more visible to drivers, and cue drivers 
into reducing vehicle speed (NYC DOT, 2009). 
 Environmental justice: the fair treatment and meaningful involvement of all people regard-
less of race, color, national origin, or income with respect to the development, implementation, and 
enforcement of environmental laws, regulations, and policies. Fair treatment means that no group 
of people, including a racial, ethnic, or socioeconomic group, should bear a disproportionate share 
of the negative consequences resulting from industrial, municipal, and commercial operation or the 
execution of federal, state, local and tribal programs and policies (Litman, 2012).
 KSI (killed or seriously injured) crashes: crashes that resulted in one or more persons killed 
or seriously injured (NYC DOT, 2010).
 Median: an area, often raised, that separates different traffic lanes or directions within a 
street for most or all of a block. Medians can improve pedestrian safety by narrowing roadways to 
reduce vehicle speed, reducing pedestrian crossing distance, and enabling them to cross a street in 
stages (NYC DOT, 2009).
 NYC DCP: New York City Department of City Planning. 
 NYC DOT: New York City Department of Transportation. 
 Pedestrian: any person afoot or in a wheelchair (NYC DOT, 2009).
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 Pedestrian safety island (also known as a “pedestrian refuge” or “median safety island”): 
a raised area at crosswalks that separates different traffic lanes or directions for a short section of 
a block. Pedestrian safety islands can reduce pedestrian crossing distance, enable them to cross in 
stages, reduce vehicle speed by narrowing the roadway, and protect a bicycle lane from traffic (NYC 
DOT, 2009).
 Pedestrian plaza: an area designated for use by pedestrians; which may either abut a side-
walk and is located fully within the bed of a roadway, be at the same level as the roadway, or raised 
above the level of the roadway. A plaza may be physically separated from the roadway by curbing, 
bollards, or other separators; may be treated with special markings and materials; and may contain 
benches, tables, or other facilities for pedestrian use (NYC DOT, 2009).
 Racial minorities: individuals identified in the census as other than non-Hispanic whites 
(NYC DCP, 2004). 
 Raised speed reducer (also known as a “speed hump” and “speed table”): an area of the 
roadway that is raised 3 to 4 inches above the level of the roadway to reduce vehicle speed. Short 
raised speed reducers are known as speed humps, whereas those that are longer with a flat section 
in the middle are known as speed tables (NYC DOT, 2009).    
 Traffic calming: road design strategies to reduce vehicle speeds and volumes (Litman, 1999).
 Social equity: the equitable distribution of impacts (benefits, disadvantages, and costs) (Lit-
man, 2012).  
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